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EXECUTIVE SUMMARY

Geo-Marine, Inc. (GMI) has completed the first 10 two-inch monitor wells under the Phase II

groundwater sampling program at Carswell Air Force Base (CAFB) located in Fort Worth, Texas, for

the U.S. Army Corps of Engineers (USACE), Fort Worth District, under Contract No. DACA63-90-D-

0061, Delivery Order No. 52. Phase II included the drilling, completion, and development of 25 wells;

these first 10 are located throughout CAFB. Data collection included detailed subsurface descriptions and

water level measurements.

The 10 locations were selected by United States Geological Survey personnel for the primary purpose of

providing water level information. Eight of the locations are in the GMI-deflned North area; one is in

the previously defined Landfill 04 area; and the tenth is northeast of Air Force Plant 4 (AFP4) in the

newly defined Northwest area. Nine of the drill holes encountered water and were completed as monitor

wells. The AFP4 location was dry and was cemented to ground surface as a soil boring.

Field work, including drilling, soil description, completion, development, and water level measurement,

was conducted between February 22 and March 10, 1994. The wells were drilled using GMI's truck-

mounted drill rig. Proper decontamination practices were followed for all equipment in contact with soil

or water. Development was performed to remove suspended sediments from the well. Static water levels

were obtained from the nine wells, both before and after development.
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1.0 INTRODUCTION - SCOPE AND OBJECTIVES

The U.S. Army Corps of Engineers (USACE), Fort Worth District, contracted Geo-Marine, Inc. (GMI)

to perform two phases of groundwater sampling at Air Force Plant No. 4 (AFP4), Carswell Air Force

Base (CAFB), Fort Worth, Texas, under Contract No. DACA63-90-D-0061, Delivery Order No. 52

(Figure 1). This report covers the installation of the first 10 monitor wells under Phase II. The Phase

I report was delivered in November 1992, and the Phase II Groundwater Sampling Report was delivered

in November 1993.

The objective of this portion of Phase II was the installation of 10 two-inch wells with PVC screen and

casing to be used for static water level measurements and possible future water sampling. The previous

Scope of Work (SOW), Modification 002, July 15, 1993, specified up to 20 six-inch
production/extraction wells with stainless steel screen and casing. The modification (T000 1) substituted

15 two-inch monitor wells for 10 of the larger diameter extraction wells. The wells were located

throughout CAFB in response to needs of the United States Geological Survey (USGS).

The 10 holes were drilled to bedrock with the subsurface continuously described. Seven wells were

completed aboveground with risers and protective bars (Appendix A -Records of Communication). Two

flush-mounted wells were completed near the flightline. Each well was drilled in bare ground or

vegetated areas. Following Texas Natural Resource Conservation Commission (TNRCC) requirements,

a four-foot by four-foot concrete surface pad was built around each welihead. The wells were developed

until clear following the setting of the bentonite seal above the sand and gravel pack interval.

Groundwater levels were measured, but no samples were collected. The well at AFP4 was a dry hole;

thus, the location was designated a boring, and no well was completed.

1



Figure 1.

I

Source: Radian Corporation 1986

Regional location map of Carswell Air Force Base, Fort Worth, Texas
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2.0 FIELD PROCEDURES

2.1 Introduction

The USACE supplied GMI with a site map of the 10 well locations: one is on AFP4, two are on the

CAFB flightline, one is on the golf course, and the remaining six are on the northern part of CAFB east

of the flightline (Figure 2). Specific sample sites were located by GMI personnel using roads, buildings,

and other mapped landmarks for reference. Mr. Alan Flolo of the Carswell Air Force Base Conversion

Agency (AFBCA) coordinated the utility clearance efforts of base personnel, public utilities, and private

companies for each location.

The 10 holes were drilled and nine wells completed and developed between February 22 and March 10,

1994. Delays resulted from thunderstorms, soft ground conditions due to heavy rain, and training

exercises which prevented access to portions of CAFB between February 26 and March 6 (see Appendix

A). Descriptive soil information for subsurface delineation was collected from each welisite during the

driffing. Two-inch diameter screen and casing were set in each hole immediately following drilling, and

wells were completed to ground surface using sand, pellet bentonite, and concrete grout (Appendix B -

Site Photographs). All core barrels and augers were decontaminated between use. All sampled material,

drill cuttings, and decon water were contained in closed drums located in a fenced area pending off-site

disposal. Each day's field activities are described in a log book (Appendix C - Field Log Book).

Wells were developed after the bentonite seal had set. Depending upon the volume of flow, either a

pump or a hand bailer was used. Development continued until water ran clear, or until several hourshad

elapsed. Development water was held in closed drums until it could be treated and disposed of at the on-

base treatment plant built by International Technology Corporation (IT). The plant is located north of

White Settlement Road near the former radar station Building 4102, built over former Landfill 04.

The Safety, Health, and Emergency Response Plan (SHERP), developed for the earlier Phase II tasks,

was reviewed and revised to include current certifications and relevant activities; emergency contactsand

numbers were verified. A GMI safety officer was on site at all times to convene safety meetings as

needed and to assure compliance with the SHERP. As in previous work, breathing zone air was

3



Figure 2. General location map of Phase II monitor wells at Carswell Air Force Base
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monitored for organic vapors using an HNu instrument at each sampling site following drilling and

emplacement of screen and casing.

2.2 Sample Site Location and Utility Clearance

The well locations were initially proposed during a meeting held November 18, 1993, at the Fort Worth

USACE offices (see Appendix A). The attendees included Randy Niebuhr of the USACE, Fred Oelrich

of the Aeronautical Systems Center (ASC), Jim Bartolino of the USGS, and Lyle Winnette and Louise

Delano of GM!. At that time the USGS had recently completed a phase of well installations, but required

additional small diameter (two-inch) wells for water level delineation.

Nine of the wells are located in two previous GMI investigation areas (eight in the North area and one

in Landfill 04 area which overlaps GMI's West area); the tenth well was located in the northeast corner

of AFP4 near the boundary line with CAFB in a newly defined area designated Northwest (Figures 3,

4, and 5). Well site locations were marked using permanent structures on maps such as roads, buildings,

and some fences as references. Obstructions, such as utilities and rocky fill, resulted in deviation from

the original locations in a few instances. Individual locations were flagged and labeled with two-foot high

one-half-inch by 2-inch wooden stakes spray-painted bright orange.

The decon area and three of the sites were in the flightline, requiring special training for GMI personnel

and flightline passes for all vehicles. Available roads, driveways, parking lots, and runways provided

ready access to all sites and minimized the potential for surface damage; sheets of three-quarter-inch

plywood were used under vehicle wheels to minimize ruts in rain-softened ground. Care was taken not

to impact traffic flow by the well installation procedures.

Utility clearance was coordinated through Alan Flolo of the AFBCA; however, GM! contacted the

following utility representatives: Mary Reynolds of the 301St Civil Engineering Squadron (CES), Jeffrey

Harvey with Carswell Redevelopment Authority (CRA), Ricky Palacios (CAFB golf course maintenance),

Earl Grandy (Communications), Ron Allen (301 CES Electrical and Fuel Maintenance), and Mike

Brumster (SM & P Conduit Co., locator for Southwestern Bell Telephone). Maps were provided with

underground utilities marked including gas lines, water lines, sewer lines (storm and sanitary), phone

cables, and liquid fuel pipelines. Each flagged location was checked individually by the relevant utilities

5
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Figure 4. Location map of the monitor well near the Landfill 04 site
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Source: Department of the Air Force 1989

Figure 5. Location map of the soil boring in the Northwest site
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to assure non-impact and safety. Where appropriate, subsurface utilities were located with colored flags

and/or lines spray-painted on the ground surface. During Phase II no subsurface utilities were hit and/or

damaged by the drill rig.

2.3 Well Installation

2.3.1 Drilling Operations

The wells were drilled by GM! using a truck-mounted, Simco model 2800 drill rig with seven and five-

eighths-inch outside diameter hollow stem augers. The holes were cored continuously from ground

surface to the depth where loose sand and/or wet conditions or hard material prevented sample retention

in the core barrel. The remainder of each hole was then drilled to total depth (TD) with a hollow stem

auger. Each hole was described from ground surface to TD using cored intervals, driller's observations,

and drill cuttings. The holes were bottomed in bedrock as defined by the response of the subsurface to

the drilibit; bedrock was visually confirmed by remnants on the bit (see Appendix B).

Cores and drill cuttings were collected and drummed, and the drums were stored inside a locked, fenced

area at CAFB which had previously been a radar station on the south side of White Settlement Road just

east of the flightline. GM! also stored drilling equipment and supplies in this secured area during field

operations.

2.3.2 Soil Descriptions

The 10 drill holes were cored continuously either to water or to unconsolidated sand, so that cored

samples could be described in detail. Each core interval was checked for evidence of contamination using

an HNu model P1-101 in addition to visual and olfactory inspection. Soil profiles were prepared for each

hole from this examination plus drill cuttings for the lower intervals which could not be cored (Appendix

D - Soil Logs and Well Completions). The described soil logs record sediment type, texture, structure,

color changes, cohesivity, drilling parameters, HNu results, and other features including the driller's

observations of depth to water, hard layers encountered while drilling, and bedrock.

9



2.3.3 Well Completion

Following the modifications to the SOW with additional instructions from the client (see Appendix A),

the nine wells were completed using two-inch PVC casing and 0.01-inch slotted screen. The screen

extended from TD to at least two feet above the water level with schedule 40 PVC casing to two and one-

half feet above ground surface. The annular space between the screen or casing exterior and wall of the

borehole was filled with 10/20 sand from TD to approximately two feet above the top of the screen. A

two-foot seal of pellet bentonite and water was placed above the sand, and each hole was grouted to

surface. The dry hole was cemented from TD to surface without well completion. Well completion

diagrams are included in Appendix C. At the surface a four-foot by four-foot concrete pad was

constructed around the pipe following TNRCC directives because each well was located in dirt rather than

paved areas. Seven wells were completed aboveground using a metal waterproof riser. Two wells on

the ffightline were completed in a similar fashion except manhole-type well covers were installed in the

concrete pad rather than metal risers. The well caps were locied to prevent unauthorized access, and the

keys were turned in to Mr. Alan Flolo of the AFBCA.

2.4 Well Development

After allowing the bentonite seal to set at least 24 hours, each well was developed using either a manual

pump or a hand bailer (with a volume of approximately 1200 milliliters (ml)), depending on production

rate. The wells were pumped or bailed until the water came clear or until several hours had elapsed, and

the client representative concurred that enough water had been removed (see Appendix A). Development

water was contained in closed and labeled drums stored at the former radar station site pending proper

disposal.

2.4.1 Static Water Measurements

Static water level measurements were taken before and after development. The initial measurements are

often adversely affected by sediment in the hole which was removed during the development process.

The post-development measurements will provide a baseline for future data and may help monitor

seasonal variations.

10



2.5 Decontamination

All equipment which came in contact with soil and/or water and, therefore, had the potential to be

contaminated, were decontaminated between each drill site to avoid the potential for cross contamination.

Augers, bits, and core barrels were cleaned with hot water and alconox, an approved detergent, using

a high pressure steam cleaner. The decon station was set up on the flightline near Hangar 1027 in an

area where the pavement was depressed to expedite drainage to a storm sewer drain. The grate over the

sewer opening was covered with heavy plastic to contain the wash water which was pumped at regular

intervals into a barrel. The sewer opening was uncovered each evening in case of rain. This station

served for deconning operations throughout drilling.

2.6 Disposal

Following the SOW all solid and liquid waste generated during the Phase II monitor well installation has

been placed in closed 55-gallon drums and temporarily stored at CAFB in the locked and fenced location

at the former radar station south of White Settlement Road (with the approval of Mr. Alan Flolo of the

AFBCA).

The drum inventory included 12 drums of soil from the drilling operations, two drums of wash water

from the decon operations, and 12 drums of development water. The drum disposal documentation is

included as Appendix E.

2.6.1 Soil Cores and Drill Cuttings

The contents of 12 drums of drill cuttings will sampled for analysis by Heat Environmental and treated

by incineration within the 90-day holding time (see Appendix E).

2.6.2 Decon Water

The contents of two drums of decon water will be filtered and treated at the IT facility on White

Settlement Road near the old radar station (see Appendix E).

11
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2.6.3 Development Water

The 12 drums of development water will be processed through the IT treatment facility on White

Settlement Road which is scheduled to be on-line in April.

2.7 Safety, Health, and Emergency Response Plan

Prior to the initiation of the Phase II field activities as described in the November 1993 report, a SHERP

was approved by USACE industrial hygiene personnel. This SHERP included a discussion of health and

safety issues associated with drilling. However, it was revised to include the operations of well

completion and well development. In addition training certificates were updated to current status and

emergency information was checked and updated as needed. A copy of the revised SHERP is included

as Appendix F.

Prior to the initiation of Phase II monitor well installation, a site safety meeting was held and attended

by all field personnel to discuss pertinent safety issues and assure that all members had reviewed the

revised SHERP and were familiar with the hospital route. Hospital route maps were placed in all

vehicles. Additional safety issues discussions were convened by the site safety officer on an "as needed

basis" during the field activities.

Per the SOW the breathing zone air was monitored at each sample location for volatile organics for the

protection of the field crew and others in the area. The instruments used were an ilNu model P1-101

which measures total organic vapors in parts per million (ppm) and an Enmet CGS-80 Tritector, which

measures percent oxygen, lower explosive limit (LEL), and toxicity in ppm hydrogen sulfide. Although

neither instrument identifies specific compounds (except for oxygen), elevated readings (those above 2

ppm on the HNu and 10 ppm on the CGS-80) would provide an indication of possible concern. The

decision of whether or not to instruct the crew to use air purifying respirators (APR) with chemical filter

cartridges would be made by the site safety officer. If breathing space readings had exceeded 5ppm on

the HNu, the site safety officer would have evacuated the immediate area, including both field personnel

and others nearby (such as CAFB personnel or visitors). All field personnel had APRS readily available;

however, their use was never warranted as the HNu and CGS-80 readings in the breathing zone never

exceeded the action level.

12



Flightline training at CAFB is required for any person working on or near any of the runways or

taxiways. This training includes an illustrated lecture and a tour of the areas under the jurisdiction of this

training. The key elements of the training are: (1) aircraft always have the right-of-way, (2) posted speed

limits are strictly enforced, and (3) red lines painted on the pavement indicate restricted areas and are not

to be crossed by either individuals or vehicles. GMI personnel who worked on the flightline section of

the project underwent this training and received the necessary clearance passes for themselves and the

vehicles.

13
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3.0 DISCUSSION AND INTERPRETATION OF FINDINGS

3.1 introduction

Nine two-inch monitor wells were completed for subsurface information and water levels; a tenth hole

was dry. At each drill site the soil profile from ground surface to bedrock was described and water level

noted. Wells were completed and developed; the dry hole was cemented to ground surface. State of

Texas Well Reports were submitted to the TNRCC (Appendix G).

3.2 Subsurface Stratigraphy

The objective of the subsurface delineation component of the SOW was to describe the soil types

encountered, especially those associated with groundwater occurrence, as well as the water depths and

characteristics (Table 1).

The soil in the flightline area (the locations with identification numbers beginning with GM122) is

dominantly sand and gravel. Most of the borings in this area revealed that the area has a surface layer

of clay and occasionally a clay lense within the sand section. The sand section often contains gravel

ranging in grain size from very small to very large pebbles. Approaching two feet from bedrock a coarse

gravel unit is usually encountered. Exceptions to this description include GM122-03M which had several

feet of weathered fissile shale above bedrock and GM122-05M which also had a clay layer on bedrock.

The lithology at GMIO4-O1M was comparable to other wells in the area. The gravel section in this

paleochannel is about 12 feet thick, with the rest of the section composed of sand. The soils of GMI2O-

018 are primarily clay with poorly sorted gravel up to one-inch in diameter.

3.3 Distribution of Groundwater

The distribution and static water levels of most of the wells were predictable based on water levels

obtained from former groundwater sampling projects. The water levels in all but two of the wells ranged

in depth from 14 to 19 feet below ground level (BGL), The two exceptions are GM122-02M and GM122-

05M, both having water levels at approximately 8 feet BGL (Table 2).

14



TABLE 1

Sedimentologic Data

Well Number Depth to
Bedrock'

Depth to
Basal Sand2

Thickness
of Sand

Evidence of
Contamination3

Remarks

GM122-OIM 28.5 ft 6.0 ft 22.5 ft no lower 8.5 ft poorly
sorted sand/gravel,
basal 1 ft gravel

GM122-02M 30.5 ft 2.0 ft 28.5 ft no

GM122-03M 32.5 ft 13.5 ft 5.5 ft NA (no visual
evidence or
smell; HNu not
working)

13.5 ft of weathered
shale below sand to
limestone bedrock

GM122-04M 21.0 ft 15.0 ft 6.Oft no

GM122-05M 10.6 ft none 0.0 ft no basal 6 inches wet
gray gravel

GM122-06M 23.0 ft 15.5 ft 7.5 ft no basal 2 ft large sub-
angular gravel

GM122-07M 20.5 ft 15.0 ft 5.5 ft no

GM122-08M 22.5 ft 12.5 ft 2.5 ft no sand water-bearing;
not at base of section

GMIO4-OIM 32.0 ft 6.5 ft 21.0 ft NA (no visual
evidence or
smell; Hnu not
working)

GMI2O-O1B 11.0 ft none 0.0 ft no

'not always equal to TD - hole may penetrate weathered and fresh bedrock
2 basal sand may include gravel - observation limited to cuttings because loose sand interval often cannot

be sampled
' based on HNu reading plus odor and visual observation

15



TABLE 2

Static Water Level Data

V.j ) L_

Well Number Date/Time SWL (ft)' Date/Time SWL (ft)2

GM122-OIM 3/08-1745 19.1 3/10-0830 19.0

GM122-02M 3108-1740 8.6 3/09-1605 8.08

0M122-03M 3/02-1030 16.5 3/04-0755 18.0

GM122-04M 2/22-1600 17.0 3/04-0730 17.0

GM122-05M 2123-1520 7.4 3/04-0740 9.6

GM122-06M 2/23-1010 16.0 3/04-0735 16.0

GM122-07M 2123-1700 14.0 3104-0745 14.6

GM122-08M 2/24-1445 12.0 3/04-0750 14.0

GMIO4-OIM 3/02-1615 19.0 3/04-0800 17.2

SWL - static water level
1 SWL at time of drilling
2 SWL after development

The boring at AFP4, GMI2O-O1B, was predictably a dry hole (based on surface observation and a nearby

borehole), but it was anticipated that it might provide an answer to the question of whether the Upper

Zone groundwater is hydraulically connected to Lake Worth. In an attempt to intercept the

groundwater/bedrock boundary, the hole was apparently located in an area of shallow bedrock and much

clay.

The occurrence of water at GM122-03M was questionable; however, there was about one foot of water

resting above a weathered shale layer. In July 1993, a penetrometer was used at a nearby location and

was unable to penetrate the shale, thus, making it impossible to take a water sample.

The relationship between well completion and water production during well development was also

predictable. Four of the wells were completed partially with natural sand at the bottom few feet of the

well and then with clean 10/20 sand to two feet above the screen. These wells, with the exception of

16
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GM122-02M, produced water at a much slower rate than the wells which were completed with 10/20 sand

from TD (Table 3). GM122-02M contained 22 feet of water, enabling it to produce 50 gallons per hour

(gallhr) as opposed to 8 gal/hr at GM122-08.

TABLE 3

Well Development Parameters

Well Number Amount (gal.) Time (hr.) Remarks

GM122-OIM 60 3.5 bailed by HST - very cloudy water

GM122-02M 160 3.0 pumped by HST until clear

GM122-03M 180 3.0 pumped by HST - initially mud, then gradually

cleared to cloudy

GM122-04M 40 1.5 bailed by TCM - somewhat cloudy

GM122-05M 30 1.5 bailed by TCM and HST until clear

GM122-06M 60 2.0 pumped by HST until completely clear

GM122-07M 20 4.0 production rate of approx. 1 quart/lO minutes

GM122-08M 30 3.75 bailed and pumped by HST - cloudy water

GMIO4-O1M 80 3.0 pumped by HST

17
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4.0 SUMMARY AND CONCLUSIONS

4.1 Summary

Ten of the 25 wells that were contracted through the USACE have been drilled, completed, and

developed by GM!. Subsurface lithologic data and static water level measurements were collected.

Several drums of soil cuttings, wash water, and development water have been staged until proper disposal

procedures are followed.

4.2 Conclusions

The Phase II program of monitor well installation, soil description, and groundwater data at nine locations

at CAFB and one at AFP4 revealed the following.

1. The major soil types encountered in the areas which were drilled are sand, clayey sand
and gravelly sand.

2. Water levels are generally greater than 12 feet from surface.

3. Drill sites are too widely spaced to permit correlation of sedimentologic horizons between
them.

18
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6.0 ACRONYMS AND ABBREVIATIONS

AFBCA Carswell Air Force Base Conversicn Agency
AFP4 Air Force Plant No. 4
ASC Aeronautical Systems Center
APR air purifying respirator
BGL below ground level
CAFB Carswell Air Force Base
CES Civil Engineering Squadron
CRA Carswell Redevelopment Authority
Fm Formation
gal/hr gallons per hour
GMI Geo-Marine, Inc.
HNu a photo-ionization detector for organic vapors
IT International Technology Corporation
IRP Installation Restoration Program
LEL lower explosive limit
LF landfill
ml milliliters
MSDS material safety data sheet
ND non-detect
ppm parts per million
SHERP Safety, Health, and Emergency Response Plan
SOW scope of work
TD total depth
TNRCC Texas Natural Resource Conservation Commission
USACE U.S. Army Corps of Engineers
USGS United States Geological Survey
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GMI RECORD OF COMMUMCATION r 'L
copies To: Project Name:/Number: I//d 1—C 5

r I C2) CM')1 P— S

— Telephone Call _. In Person Interview Date: .2/2 Time: y:3ô fi'
Contact Name: Title:/Affiliation: c,,, 3#j' cAS
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— Telephone Call .. In Person Interview
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Contact Telephone Number:/Extension:

GM! Employee:
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cc ex 4.#t hd.2 —..

Signature L'
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GM! RECORD OF COMMUNICATION '- c_)j___ ,J
"opies To: Project Name:/Number: P'V Z

/i,,— c'$2..

— Telephone Call In Person Interview Date: 2/2J Time:

Contact Name: ,,4 ,, Title:/Affiliation:

9JE 2/ Si'O1 -4r'' 'S
Contact Telephone Number: lExtension:
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Contact Telephone Nuinber:/Extension: I/

GMI Employee: Title:IDepartment:

TOPICS DISCUSSED

/17 c 7) ai,t "
S -) .L. 74j?. . c. 7' &-e--Ee.*' "k-' LJdJ1 -

dc-i? -.r '-7 'Ii s-(I-,.7 ) / -74'
?) &i '4 &2e.'f( isi -c€: iei€-ve s-' -ii'
.#t'f,e.- iie e*# 15Ic,dfr4V,

i-/-t4 '-
—ir -i- & ' 1,J '---

ACTiON RECOMMENDED OR TAKEN

£ -) 2- -/
Signature C7'5Z)



'-.i T) ''
Project Name: /Number: C,',est22.

-1.i. J, S ,Lii4i-og —
Date: Time: 3°
Title:/Affiliation: ,' C--

)b-t._.f cai-i .sc(e.ieec_ -z- h-117i1!1 O44.t cZF)tcj'-# P1 1 .5 / ' 7- ci_' brr-Ae e$7'ai- 417

C-- e-c-t
c44' (J2 #?ecj

Signature (-s2b;? ,ZI)

opies To:

GM! RECORD OF COMMUNICATION

LCc, t,'J 7

.,)2.. Telephone Call In Person Interview

Contact Name:

Contact Telephone Number:/Extension: 3 23
GMI Employee: b Title:/Department:

TOPICS DISCUSSED

2er ,2'9 -# ,j4'c
--

774IV
—f

ZZd L //J 4cie
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APPENDIX B

Site Photographs



Abov : ] 'o-inch PVC' c i g and cren ur been installed thrL
removed t e gravel is pou c inside :1.e hol tern,, Right: Occa
a gravel p. ck when the w t rmatioi stnd IL1 J interfere. In this
hole aovt :he natural ;ai

cc s A the augers are
\V S difficult to pour
ci ws p)ured into open

Above: Upright wells before and after pad consrruction. Seven of tb. vci] were completed in this
manner with a four—foot riser mounted in n 4 by 4' concrete pu nc three pipes for bumper
protection.

Above: Wells with ground surface completions under constniction. The to wells on the flightine
were constructed in this manner with .manhole covers mounted in a 4 by 4 concrete pad.

..
— I..



Left: Geo-Marine' s drill rig was used i: iboring the
drillu. a few inches into bedrock and co ed continuo
insta]ld, and wells were completed to s irface. Rigi
Decor water was caught in plastic sheeting and pum
and w ll developing pumps and bailers were deconi

con irta was set up over a storr f1.

arrel s needed. Augers. core
and ate: use.

Left: Soil cuttings from GM122-03M; 0 to 20 feet in reas ng n depth from right to left
top of the photo to the bottom. Photo shows clay d ind before hitting the shale.
cuttings of GM122-07; contains primarily sand from z :10 i fi:een feet beginning at the
photo and increasing in depth from left to right.

Left: Drums of soil cuttings, decon water, and development water are stored at the old radar site on
White Settlement Road. Right: Another angle of the duni storage area showing the IT groundwoer
recovery and treatment system in the background.

:or wel s and one borehole. Ho :re
-inch I VC screen and casing w

r

and froii toe
Right: :l

bottom v- the
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APPENDIX D

Soil Logs and Well Completions



SOIL DESCRtPTION

Lcy,

I.Jl7nr$ r1N: //mccs,48
SS-Orvsn SplIl SpoonSt-Prsd S.lb Tub.
CA—COntInUOUS Fltqht Auger HSA—HaUOw St.m Aug.r
PC—Rock Co(. CFA—CoMlnuous rlit Augea
tt4O—t.o Ht*iwo Deparlment Cone DC—Dir9 Cos*ng
C1—5 Conl.nuou Sampler MD—lAud D.illnq

,LdN4. P141-

17.5—

ao'' I
20.0—

RECORD OF
I4S

SUBSURFACE EXPLORATION

Prolect No.: I lCd, I — 8oring fl G)/I' Dote Drilled: 3/a2 /cj,'
Project: C--tt'-I— P'' Depth of Boring: .32 #- Diameter of Boring: 7 9

A-77'J'&t X)' Depth of Well: 81 4 (, " Diameter of Screen: ..2 ,,.
Drilling Ca: Length of Screen: /-,,-r Diameter of Casing:
Driller: J5, /Ji,me,.ee.S.'r) Length of Casing: ,q , Slot Size: O./
Drilling Method: '4#/cr--' Logged By: h.L- WeH Material: PYC..

OEPTH *AMP.E $ASLE OVA

A.ô.n: s...dq at1 1d3.JL.

ND
isøtw.r.

/Vdne. P4Vdl

s.,,we:
C&a4fct be4. clCc-t4-.&4C . i..'

(dzwi.i eS— b,s1,w,-

REMARKS

(V'441 515'

s,-'/'

.2 s e#
we_•_ 5a,s(

'r' fJ1 I 004C

,t #4.cd (..1.rr rd- be*ca.-

:-4*.f..-(.t a...t..vr.o.f
.5 4fV G.21

a bô
V

• ¶7

- 0

25

5.0

7.5

— 10.0

H i

:_ 15.0

— 17.5

20.0

22.5

25.0

— 27.5

30.0

-i

0—

2.5—

7.5

10.0—

12.5—

1 5.0

D re I 1s.: Lgt1
of SM#Vfl . GR.ivrL.

R.AVaZ .e.b-.I4.e- tV
St at' -eV.rtd 40( Eê iC S- iiS#P. I/aN , I

r(a4 . f :
L.Ct 5e.i4 -

22.5 —

C. e.4 -tt-e bt-
25.0

27.5 —

1,iic,—,- ue5

ABBREVIATIONS AND SYMBOLS

WATER LEVEL :9ott,, Cop actory—Slott.dW.1t Sr..n
At Completion jSanc% Pcjk EJW.ll cinV Alter 1tours

• 'Slot.r on Rods B,ntnte Seat (,se,i Crout Seat



i.ny: IZct..,, b(ciQ-4V ''-
lb '":
(4ge11rw1.sk)
cs..,Y: L't.'
c4Y2 .5O4yj

Y: 5m.w1 e,im. -
C b

C4V:
cL,V.' (.ieled7 i'4,2'

(./., CS ?'Y7 C-

y: 5I *1.; 4,-p*,,i. 1utZ..
91—4.ue1 ID

'

I-ISA—Hollow Slim Aug.rs
CIA—Conflnuous rIigPI Augers
DC—Dring Cojing
UO—llud Or,lIin

2.5

rcavere:
7.5—

10.0—

rtovd: :
hm't a 1- •

1 2.5 —

15.0—

1 7.5—

20.0—

22.5

25.0

27.5

30.0

RECORD OF'I' :j
SUBSURFACE EXPLORATION

Project No.: ,//—ôá2 WelI/ #:vT.2o—,,3 Date Drilled: 3/o7/'
Prolect: c3.I-Jwell pAdrSeJr Depth of Boring: / J' Diameter of Boring:
4p1i"fl (2C24 fn3/i/4-7 Depth of Well: ,4' Diameter of Screen: ,y,4
Drilling Co: 6!i0 /'4" Length of Screen: W'9 Diameter of Casing: k
Driller: N Length of Casing: IvA Slot Size: ,z1g
Drilling Method: Logged By: 7c. Well Material: ,N4

DEPTH

FEET SOIL DESCRIPTION
IAMPLE
NUMBER TYPE

OVA WuJ. REMARKS

0—
rec.'e-'v4:'/'/S'r

B,

it
B:

-II
Fr

'I,
(I.

K

'p

If

.11

If

If
41I'I
It

.41

4

B',

If,
ii

—o

2.5

5.0

7.5

10.0

— 1 2.5

15.0

17.5

20.0

22.5

:_ 25.0

27.5

30.0

SS—Dr.e.n 5pi.t Spoon
ST—Pres.d Shelby tub.
CA—Conhinuous tllqht Auger
RC—Rock Core
THO—T.wos HIghway Department Con.
CT—5 Continuous Sampler

ABBREVIATIONS AND SYMBOLS

WATER .xva EE-EJBottom Cop
V Al Completion El Sand PockV After Hours
C Wtr on Rods Sentonile Scot

1octory—Slolt.dWilt Scr..n
ii::: w.ui Cosing

Ce,ne.,1 Grout S.ol



RECORD OF

SUBSURFACE EXPLORATION

Project No.: iI&/'5- 'Boring fi: Date Drilled:
Project: C4t.-.sj..,ll P''- Depth of Boring:.29.5' Diameter of Boring:

6kI/ 1""' Depth of Well: .2.7.1' Diameter of Screen:,2"
Drilling Co: '"i" "' Length of Screen: j5 Diameter of Casing:
Driller: /1.5. '',"'' Length of Casing: ,ç ' Slot Size: 0.01 '
Drilling Method: /15/T— ' Logged By: 1-.C. ,q,'/., Well Material:

DEPTH

FEET SOIL DESCRIPTiON
$AMPtI $Awt.EIT OVA Wi. REMARKS

'..,9 ': I-(d4i3J-
Ne',

I..'
cY: b1a

c.1: d...iy;7a,,'

,4'-"v6 ZMTeR i($

r:
gne p,'iem'
r.ee4,sI
4*,,

- 0

:
2.5

5.0

7.5

— 10.0

12.5

— 15.0

— 17.5

20.0

22.5

25.0

27.5

30.0

I.

•1

.4
S.

1

r4cote.-4

5'/5'

rec'eeed 9'15'

recuecd /'J'

Ja.s-d .aafeI
p-obL rsl.t)tI

0—

2.5

5.0

7.5—

10.0—

12.5--

15.0—

17.5—

20.0—:

22.5 —

25.0 —

27.5

30.0 —

.1

'2

.4

5nNb: 'dL 3rmc
?00r .Sor-4 ipees

a1 TO' I'8.6'

ABBREVIATIONS AND SYMBOLS
SS—Ors.n Spill Spoon
ST—Presisd Sh.1b1 Tub. jBottom Cap Factory—Siotf.dScr..n
CA—Continuous night Auger lISA—Hollow Sl.m Augers WATtR L(V1
PC—Pock Core CrA—Conilnuoul rT9ht Aug.r4 Al Comp$siion Eli Sond Pack :Jw.i Cosing
THD—T.oos Highway Deportment Con. DC-Drlelng Casing All.r Hours

Ct—5' Co.tinuous Samolor MD—Mud Drilling • Woler on Rods Wenton.Ie Scot Cem..?r. Grout Stat



$M/vi): er
A."t- pebb(€5? "2:'3 $I1'4I/

£.

i,
rZ,. ,.v '7'

RECORD OF
SUBSURFACE EXPLORATION

Project No.: //(/- O5..2 Well/Boring # _2O_24 Date Drilled:
Project: C.w/( P1,oe L- Depth of Boring: 30. Y' Diameter of Boring: 7 "

t2ti' Depth of Well: 3o. I' Diameter of Screen: .2
Drilling Co: ""'' Length of Screen:5' Diameter of Casing: ..2.
Driller: /i.S. 4','$"7 Length of Casing: 9' Slot Size:

Drilling Method://5..q /C..7. 5" Logged By: 7c Well Material: PVc-

DEPTH

FEET SOIL DESCRIPTiON
RAMPLE

pftfl4
$ALE

TYPE

OVA
(PPW

W.L
DESIQN

REMARKS

Noi.e.-to r
'S4N(): C044-3e -3rt.e.i(e..v, r , s. rlI.ej'.

r4.(
- .g4l; IeU--Ded 1.

4/

a. Ask..

0—

2.5

-

reue,-a' 2.5 /5-15.0
86.es Ofi7.' t L'

10.0—

—o

:— 2.5

:— 5.0

7.5

— 10.0

1 2.5

:_ 15.0

17.5

:— 20.0

:_ 22.5

— 25.0

—27.5

30.0

.5

'1

r

'1

'C,

p..
-7

.4

L.
'1

I''
p.

'II

.5

'I.4

I

.1

S.

I 2.5

15.0—

17.5

20.0—

22.5 —

25.0 —

27.5—

30.0
a.f 3cl41 ,,

'OC4t

ABBREVIATIONS AND SYMBOLS
SS—Driv.n Split Spoon
ST—Pressed Shelby Tubs 9ot$o,','. Cap
CA—Continuous flight Auger HSA—HottOw Stem Augers WATER LEVEL
RC—Rock Core CfA—Conhlnuous flight Auger, V At Completion EISortd Pock
THO—T.sos Highway Deportment Cone DC—Orising Casing After Hours

CT—5 Continuous SomDter UD—I4ud Drilling S Water on Rods 8entonie Seol

Factory'—Slott.dW.ut Scr..n
Jw.ii Cosing

n,f Grout Siot



LO'; sj 'nc
b?7'4rI

r4,vD: m...5 -

3iIbC4-.4y: 1
alt Jr1e.eec4 j

RECORD OF21.
SUBSURFACE EXPLORATION

Prolect No.: j1Boring fi: G% 2-03,q' Date Drilled: 3/C2/
Project: .'EI_L. ,'j, Depth of Boring: 3.2'." Diameter of Boring: 7%'

A's#viTV,e Sr,ac..A1NDepth of Well: 3.z' Diameter of Screen: .2-"
Drilling Co: 4k,.,,,t .t'c Length of Screen: .2.c' Diameter of Casing: .2-"
Driller: 171 5. ,eftSD'7 Length of Casing: i ' Slot Size: -/
Drilling Method: / 6' Logged By: L./. /ran Well Material: ,Pk'._

DEPTH

'rET SOIL DESCRIPTION
•AMPL.E

PER
•pp
TYPE

OVA WEI.L. REMARKS

NONE NO r

C.AY: #ot,,b 5;/, f4L4S5
biee-it.

bte.b

54 A' : 1D C..P4i—S —

r*,.-c44 I€'os d-ij,
SANDj GqAv:

*- .S ".b -'r4 L., p.ciblis ta I

—o

— 2.5

5.0

7.5

—10.0

1 2.5

:_ 15.0

— 17.5

:—
20.0

22.5

— 25.0

27.5

30.0

-1

IC
—'I

•1

—_1

"I

ii

I.

rec.uie4 ''/5'
5" £-447774 .51*4 t'

2.5

('/' 5.o
3 .vs* U. -

p441-e , tLa i
ir? k31-1.'41: i—i a.a,I

10.0—

1 2.5—

2" ae *ks :
- -'-'- :

1 5.0—

rec.,vee4

V
17.5—

. S'* /T.'
kaa £4,4.r

-
20.0—

22.5 —

25.0—

27.5—

30.0—

C.i.a. a.v-
Joa.i,..4i.J inij

72). t 3.2'6" IiE$7V'*E
rti.oSer*t4f.ir .iih.. r4sta //"te C4-Al,wt

ABBREVIATIONS AND SYMBOL'
SS-Driv.n Spill Spoon
St—Pressed Sh.tby Tub. Bottom Cap Foclory—Slott.dWell Scr..n
CA—ContinuoUS Fhght Auger lISA—Hollow Slim Augers WAlER LEVEL
RC—Rock Core CIA—Continuous ttight Augers V At Completion JSond Pock Casing
Ti40—T.sas High—oy Deportment Cone DC—Orieng Casing ' After Hours
CT—S Continuous Somoter MD—Iiud Drilling • Water on Pods - Oentonile Seal Croul S.ol

4' /1W"- '



!'" 41j. '' br -CA v . In £.
d.- t/wC 2

l-.r*1 rO il#/9.'

.4ND: &4 -
Cayd

S.9A'D 1.4e&rngd ')t1&..*o.'-l
C.&.4' V: ./e / 4...4.lP,

S4ND: ve- #L

cUm1 ej) Oac*'sn/ . Ae_
p1e, 3#"4' 67 '

_________________
20.0—

-

kad (*t(e.4.. at 22.5
• 22IU

SS-Drivsn Split Spoon
ST—Pressed Shelby Tube
CA—Conhinuous flight Auger lISA—Hollow Stern Aug.rs
PC—Pock Core crA—Conhlnuous flight Augers
THO—Texos Highway Deportment Con. OC—Dning Casing
CT—5 Conlrnuous Samoher MD—Mud Dritlnq

RECORD O ci
SUBSURFACE EXPLORATION

Project No.: /(' jjoring f/: 22-C'4 Date Drilled: .Z/122/'19
Project: Cds-.se.e.U Depth of Boring: .23'S' Diameter of Boring: 757
,4(p,/.7 IJ/' '*/(*.t¼.CY) Depth of WelI:..23' Diameter of Screen:
Drilling Co: .T/7C Length of Screen: ,c'' Diameter of Casing: Z'
Driller: .4'.S. Length of Casing: /,5' Slot Size: O/''
Drilling Method: A'J'? /cr- ' Logged By:I...L... Ze_i'v-w'. WeU Material: PV

DEPTH
SOIL DESCRIPTiON

SAMPLE SAWLE
TYPE

OVA
PPM)

WELL. REMARKS

ND,'e.

I.'

NoC
I,—-
Cr4. ic-

—o

2.5

5.0

7.5

— 10.0

— 12.5

— 15.0

:— 17.5

20.0

—22.5

:_._ 25.0

— 27.5

—30.0

1—.L)er-d -'J5-'

2.5

3' /g'
.teoLC.. ..SA.w4

rV../

br--'., aVr.7e,
10.0—

#CC4sLrdl 5-'/5-'

1 2.5—

15.0—

rc,Ue
17.5

'4S4s'D: ,4a.crs-
kAt-,aLJ4'' ce.i

4'- (# e&t'&I *m.'
Lj 1Ptd443j,

jhi1 c--vn1nc4)
QI,1/4ceoL4

T.D. 2.3'3"

25.0 —

27.5 —

30.0 —

ABBREVIATIONS AND SYMBOLS

WATER ivci f8ottom Cop WellFoctory—Slott.dScreen

•
At Completion
Allir Hours
Woler on Rods

:JSond Pock
8enlonle Scot

Well Cosing
J Crut Seal



ND •f-i. -frwl;-i14;

54'VD 1 AuE(.:
bvu'i1 Lrdi..Th. Scab-
pe.3bIAs
S4WD: ed c.da7,• red. b-o'.,
3,4ND f.,e - '-Ie4,cJad(e1 a.bD!e,
CLi Y: So.d1;ive -'-i'1 wer

at buisc.

,, Li'nE.ra'//i

RECORD OF

SUBSURFACE EXPLÔRATION

Project No.: ,Boring #:6 -c-y Dote Drilled:
Project: r-weJ. P'f-Se. Ii- Depth of Boring: II' Diameter of Boring: 7'
,/ii,hi L14 J's '—"" Depth of Well: /0 "8w Diameter of Screen:
Drilling Co: J2,c Length of Screen: 5

'
Diameter of Casing: 2 A

Driller: /i .5 ") Length of Casing: 9 l Slot Size: ô.o.' "
Drilling Method: ./5A /cr-' Logged By:L.L. Well Material: PVC_.

DEPTH

FEET SOIL DESCRIPTION
$AMPII
NUMBER

SAt.E
ryp

OVA W.L REMARKS

cIa.rt
CJ_ A y: 'nd""i,;rz. ..d $-vet (1(e

M.
recot.e.eS

rca
cit

r I.iCd .2 4J

¶7

roe-'d .5//.0

— 2.5

5.0

7.5

— 10.0

— 12.5

17.5

20.0

22.5

—25.0

27.5

30.0

0—

2.5

7.5-

10.0

12.5—:

17.5—

20.0—:

22.5

25.0

27.5

30.0

ABBREVIATIONS AND SYMBOLS
SS—Dr.e.n Split Spoon
ST—Pr.ss.d Sh.iby fob. 8ottom Cop Foctory—SioPt.dScr..rsCA—Continuous flight Auger HSA—Hoiiow Slim Aug.rs WAlER LEVEL
PC—Rock Core CrA—Conlinuou, flight Auger, At Compl.lion Ej::sond Pock c:JW.ll Casing
THO—T.eos Highway Deportment Con. DC—Oriaing Cosing Allir Hours
CT—S' Continuous Somier MO—kiud Dr,ilinq • Waler on Rods - 8entoniie Scot Croul S.oi



RECORD OF2iJ L'J
SUBSURFACE EXPLORATION

Prolect No.: j//—j. iBoing #: i22cAf Dote Drilled: 2/2 /'",'
Project: ii PAese.. 21 Depth of 8oring: 4 / Diameter of Boring: 7 ?"
,-qI6,,,',-C,h/( .I-#i$'Df/ô.kr, Depth of Well: p23' Diameter of Screen:.2"
Drilling Co: Length of Screen: 'o' Diameter of Casing:.2"
Driller: /'..5. Length of Casing: ,'7' Slot Size: /
Drilling Method: Ni../CT...5' Logged By: j.L. Well Material: PYC.

DEPTH

FEEl SOIL DESCRIPTiON
•AMP $AL., OVA WUL REMARKS

,l'o,7e IVone.

re4l44,, PDOfl
-' 3..4'VD: reSbtsr7.t': c..Cr.p211fr7 64aeP /)74e.1(s.., T44r.'
f.n1 2rns

y: . s. "Po'e-, ce,o
—' rno #i.4 £afl..... r-eA- i%.w,,
5.4ND: tV)4Lir.-'i'4. r?d-&3vtm

Ca(ar C 71D

b.,-L g1g,1(. 8. r'

'-I

A/aC,

—o

2.5

5.0

— 7.5

10.0

12.5

15.0

17.5

20.0

— 22.5

25.0

27.5

30.0

r,fc4,v&d4' .5'/5'

..I /
reci,i,e,ed

recoOe1? 3'/5'

rcat''d s'/5

b bit

1'

I

LI
II

.2

'I

p.

.4

-I

r
-lj
II.-

1'I
a,

'I

'4

.4

5,9,VD: 4-s,S A'iiL)
-

PLO ftI4 1-.e h.t V. .11e.I14.,- 'e 4ehs)'S4?1Cd sv
laøSe L)a.tc-t..- bei.-.1

e. uZ: hm4d -
i". "-is , c.i4( bie-'

c1ti.r:) Srn1e
arns....

$/4?t of 2J,,jf#Y. -

0—

2.5

5.0

7.5

10.0—

I 2.5 -:

15.0—
/

1 7.5

20.0

22.5

25.0 —

27.5

30.0

ABBREVIATIONS AND SYMBOLS
5$—Driven Split Spoon
ST—Pr.ud Sh.lby yub. -:jeotiom Cop
CA—COnhiflUoul (light Auger t4SA—Hollow Sl.ns Augers WATCR LEVEL
RC—Pock Core CrA—Conlinuoli, (light Auger, Al Completion JSond Pock
THD—T.ras Highoy Depotirnent Con. DC—Driving Casing AII.r Hours
CT—S' Continuous $o.noler ND—Hud Drill.nq • Wolr on Rods B.nton.te Seal

Foctery—SIolt.dW.Il Screen
c:Jw.ll Cosrig

Grout Seal



p.

-

'a

;. L1.ci4nI1.: cta.yc.

RECORD Oj.
SUBSURFACE EXPLORATiON

Projeci No.: //6/—O52... j1eoring II: 1U67'1 Date Drilled: e2/2.3J'
Project: '-...'s!I P4ese 1 Depth of Boring: .2O Diameter of Boring: •7 3'

Depth of Well: 2O / Diameter of Screen: c2"
Drilling Co: °- dkrI,1.e Length of Screen: /01 Diameter of Casing:
Driller: /,. S. Length of Casing: 1.3' Slot Size: C.'J"
Drilling Method: //5.' /c7—s' Logged By: L... . Well Material: PVC._

DEPTH

FEET SOIL DESCRIPTION
$AMPtZ
flER

•ALE
TYPE

OVA WflJ.--. REMARKS

IYo'e. None-
¶.4IvD; .,o"ewhgt

%'3Nb .A..,i CMaf é1rcl—
c.4NDG24VKt; oi'e'c-
d,t.1 peba4iPIe5 $
5m''D: ne -
re)— ô 0P'

DLA)Q.4,( bofl"-
'.7 rd_ti SC t#C4.ed

pb bLs ' tt '/4 U

,,, e/c.,i -
aa41e41 tL.yh1
%.a.4v' 014.

5Ca4t'e4e..1 rflceI/
7'PWO ,--( ho 07C

—o

2.5

— 5.0

— 7.5

:_ 10.0

— 12.5

15.0

— 17.5

20.0

— 22.5

25.0

—27.5

—30.0

5qn': f&o.se, f)y4LLw.i
1r e - yrr sc.a-b-
—a€e-.s_d.e_4) t0iil /4/

tQ S4rn.IS.) eto&e1e StE
LOt ba le (ns i-rre .r
11T:7;. - .'L"

0—
(ec.oerec4 .3./5

2.5

recovere4 1. /5.

7.5

10.0
rec4,&iete4 q./s.

1 2.5—

15.o_
ree'v i. 5,15. -

17.5—

20.0—

22.5 —.

25.0—

27.5 —

30.0

ABBREVIATIONS AND SYMBOLS
SS—On.n Split Spoon
ST—Pressed Shelby Tub.
CA—Coallnuous night Auger lISA—Hollow SI.m Augers
RC—Rock Core CVA—Continuous flight Augers
THD—T.eos Highway Deportment Cone DC—Driving Ccslng
cT—5 Continuous Somokr UD—t4ud Drilling

WATER LEVEL
At Coml.Iion
Atler Hours

S Woler on Rods •

9ottom Cop
EIJSond Pock
8enton,te Seal

Foetery—SlottedWell Scr..n
Well Cos.ng

Grout 5.I



RECORD OF''1 J(i
SUBSURFACE EXPLORATION

Project No.: i/(./O2 jYBoring 1/: M.22- "B4 Dote Drilled: .2-/.2'j /'r'-i
Project: (a.,-.iwe1(., ?he. .V Depth of Boring: 2.2', Diameter of Boring: 7 7s"

.Afo,,n 4ei/ .ljs1g1g.,P1 Depth of Well: Diameter of Screen: 2"
Drilling Ca: Length of Screen: i2 "" Diameter of Casing: 2.'
Driller: ii. 5. h1t)o1) Length of Casing: ,3 / Slot Size: c, O' "
Drilling Method: /Cr-5' Logged By: J..L. Ze/a.#it, Welt Material: )7VC

DEPTH

FEET SOIL DESCRIPTiON
$AMPt $*.L, OVA Wfl.L REMARKS

31qw: m4t4,-
$,,_*IJ
&JI1, d*1', frtd

LI

QL4.OI.P

jrnv: as .beo bU.t
&ss ltcJ) /OO�)
óLar c.ia* ,crw, r.eJ-
4F)1 V 21,r
15'

4,vz: Cnost of 1A4 ii
k.f b-

-oad€s p44is -'J
£/m1

—0

2.5

:— 5.0

— 7.5

— 10.0

— 1 2.5

— 15.0

— 17.5

20.0

H 22.5

25.0

27.5

:_ 30.0

A-

:3

411

't.

5..

1—

.1•

a,

I;-

pi:.

—I

''a

a:

Y

rcoue4-o( .5, l' °
—

2.5

roeed • 5.0—

7.5

10.0
recouet& 3.5"/5'
'a 1 2.5—

7.'1' -

1 75

Che.i'qed ,t, b,t
20.0—

22.5

25.0

27.5

30.0

.iAY: .,,/t 'J/' lcfl.
\5.ei r-cl-

CL,,'/: 3I1c4Qv'-' 7,e.,...
abov ,

down *T 'r 5vf4,
A'assj, &ei'A

72

SS—Orivsn Split Spoon
ST—Pr.ssqd Shelby Tubs
CA—CoflllflUOUS flight Auger
RC—RoCk Cor.
THO—T.eot Hlgh.aoy Deportment Cons
CT—5 Co'sl.nuous Samoter

ABBREVIATIONS AND

HSA—Hol$ow Stem Augers
CFA—Conllnuous Flight Augere
DC—Dds'ng Cosing
MD—Iliad Drtlng

WA1R u:vu.
V At Compislion

Altar Hours
• WaI. on Rods

SYMBOLS

Ootlom Cop Factory—Stot*.d
EliSorid Pock []wott Cosiog

Benlonte Scol Grout Seal



APPENDIX E

Drum Disposal Documentation
(No drums have been disposed

as of the date of this report)

'y'



APPENDIX F

Safety, Health, and Emergency Response Plan (Revised)
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1.0 FIELD ACTIVITIES

The Phase II Groundwater Sampling, Subsurface Soil Delineation, and Monitor/Extraction Well
Installation field program at U.S. Air Force Plant No. 4 will include the following elements:

Locate approximately 140 client-determined groundwater sampling locations

Locate approximately five client-determined soil sample borehole locations

Accurately plot all sampling locations on base map

Check all sampling sites for surface obstructions, underground utilities and other
structures with assistance of appropriate private utility and government personnel

Sample groundwater using truck-mounted penetrometer sampler for solvent and petroleum
analyses

Drill boreboles through soil to bedrock and sample groundwater for solvent and
petroleum analyses

Drill and develop extraction/monitor wells as required by the client and sample the
groundwater

Analyze all groundwater samples on site using method 8021 in a mobile laboratory for
client-specified compounds

Describe subsurface soil column at all sample stations using either visual soil descriptions
(borehole locations) or electronic (piezocone) profiles which have been calibrated with
an actual, described soil column (penetrometer locations)

Pressure grout all penetrometer holes and boreholes to the surface and repair surface to
pre-investigation condition

Decontaminate all subsurface penetrometer, drilling, and sampling equipment between
each station

Drum all decontamination liquids and all drilling soil cuttings and fluids for ftiture
analyses as needed for proper disposal

Monitor breathing space air with HNu at each sample location for elevated levels of
organic vapors

Monitor drilling operations with explosimeter for possible explosive atmosphere

1
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2.0 RESOURCES

Reference documents used in the development of this Safety, Health, and Emergency Response
Plan (SHERP) include:

OSHA regulations in 29 CFR 1910

US Army Corps of Engineers Safety and Health Requirements Manual EM 385-1-1

Geo-Marine, Inc. Corporate Safety Manual

NIOSH Pocket Guide to Chemical Hazards (1990)

Chemical Hazards of the Workplace by Proctor, Hughes, & Fischman (1989)

Merck Index: an Encyclopedia of Chemicals, Drugs, and Biologicals (1989)

NIOSH Guidance Manual for Hazardous Waste Sites (1985)

3



Ir
3.0 KEY PERSONNEL

Geo-Marine, Inc. (GMI) and subcontract personnel responsible for the sale completion o this
project include:

GM! Corporate Safety Committee Chair - Mary Alice Garza

GM! Project Manager - Lyle Winnette

GM! Field Supervisor - Louise Delano

GMI Sampler - Tony Mills

GMI Site Safety Officer - Tony Mills

GM! Driller - Hubert Thompson

GM! Driller's Helper - Tony Mills

GM! Decon Technician - Lambert Lewis

Laboratory Subcontractor Supervisor - not available

Laboratory Subcontractor Technician - not available

Penetrometer Equipment Subcontractor Supervisor - not available

Penetrometer Equipment Subcontractor Operator - not available

3.1 Corporate Safety Committee Chair/Project Manager

The GMI Corporate Safety Committee Chair and Project Manager will have the ultimate
responsibility for implementation of all parts of the SHERP and to make certain that all applicable
federal, state, and local safety regulations and guidelines are followed.

3.2 Field Supervisor

The Field Supervisor will observe field activities of GMI and subcontractor personnel to insure
that safety and health procedures outlined in this SHERP are followed. The Field Supervisor will
assure that daily calibration of the HNu, measuring of background ambient air for organic vapors,
and recording of such data be done in the vicinity of each penetrometer or drilling site. The
Field Supervisor will also assure that an explosimeter is used at each drilling site to monitor tor
explosive atmosphere. The meter will be periodically checked during operations.

4
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3.3 Site Safety Officer

The Site Safety Officer will oversee all field procedures to check that SFIERP guidelines are
followed. The Site Safety Officer has the authority to invoke disciplinary action in the event any
stipulations of the SI-IERP are willfully ignored and to suspend field activity for safety and/or
health reasons. Specifically, the responsibilities of the Site Safety Officer include:

organizing the field sampling area so that support facilities are in uncontaminated areas

introducing the field operations to the local emergency response/accident personnel

overseeing appropriate use and care of personal protective equipment (PPE)

monitoring external physical conditions, especially temperature, wind strength and
direction, and potential for electrical storms

running site safety meetings as needed (Site Safety Review form attached)

responsibility for all verbal and written notification of the COE in the event of any
emergencies, accidents, or injuries

3.4 Field Sampler

The Field Sampler will make certain that the appropriate PPE is worn and used and that the
samples are collected with decontaminated equipment using procedures which minimize the
potential of exposure via either respiration or eye/skin contact. The Field Sampler will also
monitor organic vapor levels in breathing air space and check for explosive atmosphere whenever
one or both of these tasks are delegated to him.

3.5 Subcontractor Penetrometer Supervisor and Equipment Operator

Subcontractor personnel will operate the sampler in a safe manner and will insure that the
appropriate PPE is worn and used and that proper decontamination procedures are carried out.
They will insure that each sampling site is left clean and undisturbed.

3.6 Subcontractor Laboratory Technician and Supervisor

Subcontractor personnel will operate the mobile Jab equipment in a safe manner and will wear
and use appropriate PPE. They will insure that all required analytic methodology and QA/QC
procedures are used and documented.
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3.7 Driller and Technicians

Each member of the drilling crew will exercise care at all times around the drilling rig and
associated equipment. Protective head gear and foot gear will be worn at all times, and
appropriate PPE will be readily available to be used when necessary. Decontamination, using
approved methods and materials, will be done at a client-designated location for all sampling-
related equipment between each location.

3.8 Field Team

Each member of the field team individually has the responsibility to read, understand, and follow
each section of this SHERP. Each team member will attend all site safety meetings called by the
Site Safety Officer and will acknowledge his authority to upgrade PPE or to evacuate the site in
the event of emergency health or safety situations. Any unsafe work practices will be reported
to the Site Safety Officer immediately.

6



4.0 PERSONAL PROTECTIVE EQUIPMENT

The appropriate level of PPE for this project will be either level C or level D. The determinant
will be the concentration of airborne organic vapors measured in the atmosphere in the sampling
location area.

4.1 Level D PPE

Level D protection includes long sleeve shirt and trousers, hard hat, steel-toed hoots. and gloves.
When splashing is likely, boots and gloves should be made of rubber and clothes and skin
protected with liquid-resistant coveralls like tyveks. Goggles or safety glasses will be available
on site for eye protection.

4.2 Level C PPE

Level C protection includes all the elements of level D plus the addition of an air purifying
respirator with the appropriate chemical cartridges, either half or full face. Air purifying
respirators for all crew members will be readily available on site at all times.

5.0 DOCUMENTS

The GMI Project Manager will maintain safety and health records on file which document the
following for each team member:

(a) annual occupational health examination with physician clearance to wear a respirator

(b) OSHA-approved 40-hour hazardous material handling course or 8-hour refresher within
the last 12 months

(c) successful respirator fit-testing performed

In addition, one member of the GMI team has current certification as an OSHA Supervisor

Copies of OSHA certifications for the GMI team are attached. Other related documents are
available for review on request.
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GEO-MARINE, INC.
SITE SAFETY PLAN

GENERAL INFORMATION

PROJECT TITLE/NUMBER: Phase II - Groundwater Survey at U.S. Air Force Plant No. 4

PROJECT MANAGER: Lyle Winnette

PROJECT LOCATION(S): Fort Worth. Texas

PLAN PREPARED BY: Louise Delano and Tony Mills DATE: July 14. 1993

PLAN APPROVED BY: Lyle Winnette DATE: July 15. 1993

PLAN REVIEWED BY SITE SAFETY OFFICER: Tony Mills DATE: July 16. 1993

SCOPE/OBJECTIVE OF WORK: Sample groundwater at 140 client-determined penetrometer

sites and at 5 client-determined soil boring sites for analysis for TCE. BTEX. and other organic

compounds. in order to establish boundaries of plume(s) of affected water. Based on results.

drill, and install up to 25 monitor and/or extraction wells as client directs.

PROPOSED DATES OF FIELD ACTIVITIES: February 2. 1994 - Phase II

SUMMARY:

Overall Chemical Hazard: low [ ] moderate [X ] serious [ 1
unknown

Overall Physical Hazard: low [ ] moderate [X ] serious [ ] unknown [

8



GEO-MARJNE, INC.
SITE SAFETY PLAN

SITE/WASTE CHARACTERISTICS

WASTE TYPE(S):

gas/vapor [ I liquid [X I sludge I I solid [X I

CHARACTERISTICS:

flammable! [ ] volatile [X ] corrosive [ ] acutely [ I

ignitable toxic

explosive [ ] reactive [ ] carcinogen [ ] radioactive [ I

other:

PHYSICAL HAZARDS:

overhead [X ] confined space [ ] below grade [ ] trip/fall [X I

puncture [ J burn [1 cut [ } splash [X I

noise [ ] other:________________________________________________________

BRIEF SITE HISTORY/DESCRIPTION, INCLUDING UNUSUAL FEATURES (see Scope of
Work for details):

A confirmed plume of TCE has been migrating across the base from multiple sources presumed

to include Plant #4 (Lockheed. formerly General Dynamics) and a drum storage area adjacent

to the west side of the golf course. One or more jet fuel releases may also have affected local

groundwater.

LOCATIONS OF CHEMICALS/WASTES: extent of plume(s) not yet delineated

ESTIMATED VOLUMES(S) OF CHEMICAL/WASTES: volume(s) of chemicals unknown

Site currently in operation yes [X I no [ J

9



HAZARD EVALUATION

GEO-MARINE, INC.
SITE SAFETY PLAN

List hazard by task (i.e. drilling,
hazard(s) and evaluation (s):

sampling, etc.); number tasks: assign physical and chemical

NO. TASK
CHEMICAL HAZARD!
EVALUATION

PHYSICAL HAZARD!
EVALUATION

1 air monitoring
2 "ounching" holes
3 drilling holes

collecting samples
5 well developm
6 eQuipment decon

sample analyses
4 drum g'ntpntc smnIin

fumes/slight
fumes/slight
fumes/slight
splashing/slight
splashing/slight
spiashing/slight
splashing/slight
cn1hina/sliht

none/none
heavy equjpment usage/slight
heavy equipment usage/slight
none/none
minor/slight
steam burn/slight
none/none
drum mnvin/c1iht to none

HAZARD CONTROL

Task-associated chemical hazards on the site include fumes and possible splashing by
contaminated water. The possibility of either occurring is considered slight. Splashing can be
prevented or mitigated by watchfulness, care, and the appropriate use of PPE. Fume
accumulation is unlikely in the open air setting of the sampling locations: however, the consistent
and regular use of an air monitor will detect any above-background levels of organic vapors so
that chemical respirators can be put on and/or the site evacuated if needed.

Task-associated physical hazards on the site include injury from heavy equipment, back injury
from improper lifting, and season-related heat stress. All are considered preventable. Potential

10
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Completed Hazard Evaluation forms attached for each major known contaminant?

yes[X] no[ ]

If not, why?



for injury from heavy equipment can be minimized by attentiveness toproper procedures. Injury
from lifting or carrying can be minimized by sensible practices (including wearing a safety belt)
and the appropriate use of transporting equipment such as a dolly for drums and drill stem. To
minimize the possibility of heat stress, the Site Safety Officer will monitor temperature and heat
index. Fluids will be available on site at all times and rest breaks will be taken as deemed
appropriate by the Site Safety Officer.
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GEO-MARINE, INC.
SITE SAFETY PLAN

v—i ,)

SITE SAFETY WORK PLAN

SITE CONTROL: site maps are attached

perimeter identified [X ]
(by sample points pending utility clearance)

contaminated area(s) [ } decontamination station(s)
(not yet delineated) (will be located near site)

I I

ANTICIPATED LEVEL OF PROTECTION TO BE USED:
(cross-reference with task numbers from Hazard Evaluation section):

Task No. Anticipated Protection Level*

level D

2 level D

3 level D

4 level D

5 level D

6 level D

7 levelD

8 level D

* with capability to go immediately to level C if conditions (as described on the following page)
warrant

NOTES:

1.) Anticipated amounts and contamination levels of hazardous materials will not require the
specific designation of site control zones.

2.) All sampling procedures will be performed outdoors in an open air setting on level
ground. Confined space and/or below ground situations will not be encountered.

12



GEO-MARINE, INC.
SITE SAFETY PLAN

SITE SAFETY WORK PLAN (cont.)

ACTION LEVELS FOR

(I.) UPGRADE TO LEVEL C PPE, INCLUDING USE OF CHEMICAL RESPIRATOR:
(II.) EVACUATION OF WORK ZONE FOR REASSESSMENT OF CONDITIONS:

I. If field team members are operating in level D PPE and organic vapors are 5 ppm or
more above local background, they will either upgrade to level C PPE, including APRs
with chemical cartridges, or evacuate the site at the discretion of the Site Safety Officer.

II. If field team members are operating in either level D or level C PPE and organic vapors
exceed 1,000 ppm above local background, they will immediately evacuate the site
following instructions from the Site Safety Officer.

Air monitoring to determine background levels and to check for the below listed organic vapor
action levels and explosive limits will be performed at each sample location using an HNu and
an explosimeter. Both machines will be calibrated daily using accepted calibration procedures
and checked frequently during the day.

Samples of the two air monitoring forms are attached; complete monitoring records will be
maintained on site throughout the project.

The HNu does not identify compounds; therefore, it will be assumed that readings above local
background result from contaminant vapors. The numbers used below represent the worst case
scenario, i.e., they are consistent with guidelines for benzene and vinyl chloride, the two most
hazardous substance which might be encountered during this project.

Level D: °2 <19.5% or >25%
explosive atmosphere 10% to 25% LEL
organic vapors 0 to 1 ppm
particulates > — mg/m NOT APPLICABLE
other______________

Level C: 02 <19.5% or >25%
explosive atmosphere >25 % LEL
unknown organic vapor 1 to 5 ppm
particulates > mg/rn NOT APPLICABLE
other _______________

13
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GEO-MARINE, INC.
SITE SAFETY PLAN

SITE SAFETY WORK PLAN (cont.)

DECONTAMINATION SOLUTIONS & PROCEDURES:

All cone-penetrometer. drilling, and sampling equipment will be decontaminated between sample

locations at a decon station picked by the client. Large equipment will be steam-cleaned with

hot water and non-phosphate, non-volatile cleaner. Hand-sampling equipment will be

mated by hand, using the same cleaner. All equipment will be rinsed thoroughly. and the

plers will have distilled water final rinse.

PERSONNEL DECON PROTOCOL:

All disposable PPE will be decontaminated and disposed of as "clean trash". Goggles. outer

gloves, and APR (if needed) will be cleaned with appropriate cleaners/sanitizers for reuse.

WORK LIMITATIONS (TIME OF DAY, WEATHER, ETC.):

Work limitations include: weekdays 8 A.M. to 5 P.M. (set by client), electrical storms

ing shut-down), and heat stress. To reduce incidence of heat stress induced by temperature.

quent breaks will be taken and adequate fluids will be available at all atimes for consumption.

14
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DISPOSAL OF INVESTIGATION-DERIVED MATERIALS (DECON WASTE, CUTTINGS,

ETC.):

All investigation-derived waste materials, including but not limited to: (1) sampled water not

retained for analyses. (2) drill cuttings. (3) groundwater encountered during drilling, and (4)

decon waste water, will be contained on site in a client-designated location in sealed 55-gallon

drums, until analytic results indicate proper mode and location of treatment and/or disposal.

SAMPLE HANDLING PROCEDURES (INCLUDING PPE):

Samples will be collected, handled, and analyzed by personnel wearing protective coveralls and

latex surgical gloves if appropriate. Samples will be handled with care, kept on ice, and

a timely fashion.

15
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GEO-MARINE, INC.
SITE SAFETY PLAN

EMERGENCY INFORMATION

LOCAL RESOURCES
PHONE NUMBERS/NAMES OF INDIVIDUALS/ADDRESSES AS APPLICABLE:

Ambulance: 911

Hospital Emergency Room: 882-3333
(map with route to hospital is attached)

Poison Control Center: 1-800-441-0040

Police (local, county, state): 911 (emergency) 335-4222 (non-emergency)

Fire Department: 911 (emergency) 332-2131 (non-emergency)

Airport: Meacham Airport 624-1127

Regulatory Agency Contact (EPA, TNRCC, etc.): EPA 214-655-6444 TNRCC (district) 2 14-
298-617 1

QA/QC Laboratory: US Army Corps of Engineers Southwestern Division Laboratory. 4815 Cass

St.. Dallas. TX 75235-8011 CONTACT: Steven Brooks at 214-905-9130

Client Contact: Randy Niebuhr (817) 334-3223

SITE RESOURCES
PHONE NUMBERS/NAMES OF INDIVIDUALS/ADDRESSES AS APPLICABLE

Site Contact: (817) 782-5000 (Carswell switchboard). Law Enforcement 782-5200

Site Emergency Contact: Bobby Hernandez LBase Conversion Agency) 731-8973.

Water Supply Source: available on site

Local Telephone Number (Base Utilites, etc.)/Location: Alan Flolo/Air Force Base Conversion

Agency (817) 731-8973. ext. 18

16
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GEO-MARINE INC.
HAZARDOUS COMMUNICATiON PROGRAM

PROJECT NAME: Phase II - Groundwater Sampling, Carswell Air Force Base

PROJECT LOCATION: Carswell Air Force Base, Fort Worth, Texas

PROJECT NUMBER: 1161-052

DATE(S): February 2, 1994

This written hazardous communication program follows the requirements specified in 29 CFR
1910.1200 (OSHA) and includes the following components:

I. proper labelling of all containers of hazardous chemicals which includes accurate
identification of contents, appropriate hazard warnings, and complete name and
address of manufacturer

II. complete and readily available list of all chemicals present on site

III. readily available material safety data sheets (MSDS) for all chemicals either used
or produced at the site

IV. employee training which includes:

detection methods for hazardous chemicals

monitoring methods for hazardous chemicals

emergency procedures in the event of a release

safe work habits

types of personal protective equipment (PPE) and the
appropriate usage of PPE

17



Are all containers of hazardous chemicals on site properly labelled?
yes no not applicable/reason

11. Is there a complete list of all hazardous chemicals on site readily available?
yes no not applicable/reason

III. Are there MSDS sheets readily available for all hazardous chemicals used or produced
on site?

no not applicable/reason

IV. Employee Training:

OSHA our Training?
yes no not applicable/reason

Other training? (specify)

What hazardous chemical detection method(s) are used on site?
Mobile lab will analyze all samples for halogenated hydrocarbons and for petroleum
hydrocarbons using method 8021

What hazardous chemical monitoring method(s) are used on site?
HNu will be used for monitoring air space at each sample location
Exolosimeter will be used to check for explosive atmosphere at each drilling site

What emergency procedures are in place in the event of a release?
Emergency Phone Numbers:

fire: 911 police: 911 ambulance: 911

Route to nearest hospital (map is attached):
Roaring Spring Rd. southeast from base to 1-30. East on 1-30 to Summit exit.
South on Summit to Pennsylvania. East one block to Harris Methodist Hospital
at 1301 Pennsylvania Ave.

What level of PPE is used at the site? (include specifics of clothing and equipment):

Level D with hardhats, steel-toes boots, safety goggles, and latex gloves.
Rubber boots, rain suits, and impervious coveralls will be available.
APR with organic vapor cartridges will be available in case action level exceeded.

Printed name of person completing form: Title: ci-oi
Signature:
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ATTAChMENTS

Site Safety Review Form
GM! Employee OSHA Certifications

Hazard Evaluation Forms
Site Maps

Air Monitoring Forms
Route Map to Hospital

Equipment List
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GEO-MARINE INC.

HAZARD EVALUATION OF CHEMICALS

Project Number/Name: 1161-052/Groundwater Survey at USAF Plant #4, Fort Worth, Texas

Chemical Name: Trichioroethene DOT Name/UN Number: UNI7IO CAS Number: 79-01-6

References Consulted: (circle):

NIOSH/OSHA Pocket Guide Verschueren Merck Hazardline Chris ACGIH

Toxic & Hazardous Safety Manual Other________________________________________________

Chemical Properties:

Chemical Formula: CHCI=CC12 Odor Characteristic: chloroform-like LEL: 8% UEL: 10.5%

Molecular Weight: 131.4 Physical State: liquid Solubility (Water): non-soluble Boiling Point: 189°F.
(0.1% @ 77°F.)

Flash Point: 90°F. Freezing Point: -99°F. Specific Gravity: 1.46 Vapor Pressure/Density: 58 mm.

Incompatibilities: strong caustics, chemically active metals, e.g. Na, Be, Li, Mg, Ti, & Ba

Biological Properties

TLV-TWA: 25 ppm (NIOSH) PEL: 50 ppm STEL: 200 ppm Odor/Odor Threshold:

IDLH: Human: 1000 ppm Aquatic: Rat/Mouse: LD50 = 4.92 mI/kg
LC = 8000 ppm

Route(s) of Exposure: inhalation, ingestion, skinleye contact

Carcinogen: suspected Teratogen: Mutagen:

Handling Recommendations (including personal protective clothing, equipment, & measures):
use goggles and impervious clothing if possibility of splashing
use respirators if strong fumes identified

Monitoring Recommendations: area air monitoring with OVA, HiNu: IP = 9.45 eV

Disposal/Waste Treatment:
Allow area of spill or leak to ventilate and remove ignition sources. Follow EPA, DOT, State and Local
disposal regulations.

Health Hazard & First Aid: irrigate eyes immediately if splashed; seek immediate medical attention if ingested;
wash skin with sap if splashed; remove to fresh air and administer resuscitation if necessary if overcome with
fumes.

Symptoms: Acute: vertigo, nausea, eye/skin irritation, cardiac arrhythmia
Chronic: target organs include respiratory system, heart, liver, kidneys, skin
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GEO-MARINE INC.

HAZARD EVALUATION OF CHEMICALS

Project Number/Name: 1161-052/Groundwater Survey at USAF Plant #4, Fort Worth, Texas

Chemical Name: Vinyl Chloride DOT Name/UN Number: Vinyl Chloride/UN1086 CAS Number: 75-01-4

References Consulted: (circle):

OPetGuje Verschueren (Hazardline Chris ACGIH

Toxic & Hazardous Safety Manual Other 29 CFR 1910.1017

Chemical Properties:

Chemical Formula: CH2= CHCI Odor Characteristic: pleasant at high conc. Flammable Limits:

Molecular Weight: 62.5 Physical State: Gas/Liquid Solubitity (Water): 0.01% Boiling Point: 7° F

Flash Point: -112°F Freezing Point: -256°F Specific Gravity: 0.9 Vapor Pressure/Density: > 1 atm.

Incompatibilities: Copper, oxidizers, aluminum, peroxides, iron, steel LEL: 3.6% UEL: 33%

Biological Properties:

TLV-TWA: 0.5 ppm PEL: 1 ppm STEL: S ppm Odor/Odor Threshold:

IDLH: Human: Carcinogen Aquatic: Rat/Mouse:

Route(s) of Exposure: Inhalation.

Carcinogen: confirmed in humans Teratogen: Mutagen:

Handling Recommendations (including personal protective clothing, equipment, & measures):
At 2 ppm above background use APR with OV cartridges; above 10 ppm use gas mask APR or full face
powered APR; above 25 ppm use supplied air respirator; above 100 ppm use SCBA. Remove or control
ignition sources. Keep fire extinguisher available. Keep containers in a well ventilated area.

Monitoring Recommendations: HNu, GC/FID, OVA, Drager tube for Vinyl Chloride IP = 9.99 eV

Disposal/Waste Treatment:
Allow ventilation in area of leak and remove ignition sources. Follow EPA, DOT, State and Local disposal
regulations.

Health Hazard & First Aid:
Flammable Gas. If inhaled, give respiratory support. Skin contact can result in frostbite. Get medical
attention immediately. Narcotic in high concentrations.

Symptoms: Acute: Weakness; abdominal pain
Chronic: GI bleeding; heptomegaly; pallor or cyan of extremities
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GEO-MARINE INC.

HAZARD EVALUATION OF CHEMICALS

Project Number/Name: 1161-052/Groundwater Survey at USAF Plant #4, Fort Worth, Texas

Chemical Name: Benzene DOT Name/UN Number: Benzene/1JN1114 CAS Number: 71-43-2

References Consulted: (circle):

Verschueren ()Hazardline Chris ACGIH

Toxic & Hazardous Safety Manual Other 29 CFR 1910.1028

Chemical Properties:

Chemical Formula: C6!!6 Odor Characteristic: pleasant, sweet, aromatic LEL: 1.3% UEL: 7.9%

Molecular Weight: 78 Physical State: Liquid Solubility (Water): 0.07% Boiling Point: 176°F

Flash Point: 12°F Freezing Point: 42°F Specific Gravity: 0.879 Vapor Pressure/Density: 75 mm Hg/2.7

Incompatibilities: Strong oxidizers, many fluorides & perchiorates, nitric acid

Biological Properties:

TLV-TWA: 0.5 ppm PEL: 1 ppm STEL: 5 ppm Odor/Odor Threshold:

IDLH: Human: 2000 ppm Aquatic: Rat/Mouse: LI)50 orally = 3.8 mI/kg

Route(s) of Exposure: Inhalation, ingestion, dermal contact, eye contact.

Carcinogen: suspected in humans Teratogen: Mutagen:

Handling Recommendations (including personal protective clothing, equipment. & measures):
At 2 ppm above background to 10 ppm, use half mask with OV cartridges; above 10 ppm use full-face APR.
Above 50 ppm use PAPR (powered APR); above 100 ppm use supplied air positive pressure air respirator;
above 1000 ppm use SCBA. Remove or control ignition sources. Keep fire extinguisher available. Keep
containers in a well ventilated area.

Momtorinz Recommendations: ilNu, GC/FED, OVA, Drager tube for Benzene IP = 9.24 eV

Disnosal/Waste Treatment: Keep area ventilated near spill or leak, and remove ignition sources. Follow EPA,
DOT, State and Local disposal regulations.

Health Hazard & First Aid:
Highly Flammable Liquid. Immediately wash with water if eye contact. Use soap and water when skin
contact has occurred. If inhaled, move person to fresh air. Use mouth to mouth resuscitation if person has
stopped breathing. Get medical attention immediately if swallowed; do not induce vomiting.

Symntoms: Acute: Due to ingestion and inhalation: dizziness, staggering gait, nausea,
headaches, restlessness, convulsions, euphoria, pulmonary edema.

Chronic: Fatigue, nervousness, red skin, leukemia, bone marrow depression.
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GEO-MARINE INC.

HAZARD EVALUATION OF CHEMICALS

Project Number/Name: I 161-052/Groundwater Survey at USAF Plant #4, Fort Worth, Texas

Chemical Name: Toluene DOT Name/UN Number: Toluene/UN1294 CAS Number: 108-88-3

References Consulted: (circle):

Verschueren (E)1azardline Chris ACGIH

Toxic & Hazardous Safety Manual Other _______________________________

Chemical Pronerties:

Chemical Formula: CH5CH3 Odor Characteristic: pungent, sweet, aromatic Flammable Limits:

Molecular Weight: 92.1 Physical State: Liquid Solubility (Water): 0.05% Boiling Point: 232°F

Flash Point: 40°F Freezing Point: -139°F Specific Gravity: 0.87 Vapor Pressure/Density: 20 mm Hg

Incompatibilities: Strong oxidizers LEL: 1.2% UEL: 7.1%

Biological Properties:

TLV-TWA: 100 ppm PEL: 100 ppm

IDLH: Human: 2000 ppm Aquatic:

Route(s) of Exposure: Inhalation, ingestion, dermal contact, eye contact.

Carcinogen: Teratogen:

Handling Recommendations (including personal protective clothing, equipment, & measures):
Use APR with chemical cartridges above 1000 ppm (Level C). Above 2000 ppm use SCBA or evacuate site.

Monitoring Recommendations:
HNu, GC/FLD, OVA, Drager tube for Toluene
IF: 8.82 eV

Disposal/Waste Treatment:
Ventilate spill or leak and remove ignition sources. Follow EPA, DOT, State and Local disposal regulations.

Health Hazard & First Aid:
Flammable Liquid. Immediately wash with water if eye contact. Use soap and water when skin contact has
occurred. If inhaled, move person to fresh air. Use mouth to mouth resuscitation if person has stopped
breathing. Get medical attention immediately if swallowed; do not induce vomiting.

Symptoms: Acute: Fatigue, weakness, confusion, euphoria, dizziness, headaches, dilated pupils,
insomnia, nervousness

Chronic: Paresthesia, dermatitis, kidney or liver damage, anemia, bone marrow
depression.

Ceiling: 150 ppm (REL) Odor/Odor Threshold:

Rat/Mouse: LD50 orally = 7.53 g/kg

Mutagen:
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GEO-MARINE INC.

HAZARD EVALUATION OF CHEMICALS

ProLect Number/Name: 1161-052/Groundwater Survey at USAF Plant #4, Fort Worth, Texas

Chemical Name: Ethylbenzene DOT Name/UN Number: EthylbenzenelUNll75 CAS Number: 100-41-4

References Consulted: (circle):

(PocketGuid) Verschueren () Flazardline Chris ACGIH

Toxic & Hazardous Safety Manual Other Firefighter's Hazardous Materials Reference Book

Chemical Properties:

Chemical Formula: CH5CH5 Odor Characteristic: aromatic Flammable Limits:

Molecular Weight: 106.2 Physical State: Liquid Solubility (Water): 0.01% Boiling Point: 277°F

Flash Point: 55° - 64°F Freezing Point: -139°F Specific Gravity: 0.87 Vapor Pressure/Density: 10 mm @ 79°F

Incompatibilities: Strong oxidizers LEL: 1.0% UEL: 6.7%

Biological Properties:

TLV-TWA: 100 ppm PEL: 100 ppm STEL: 125 ppm Odor/Odor Threshold:

IDLH: Human: 2000 ppm Aquatic: Rat/Mouse: LI)50 orally = 5.46 gfkg

Route(s) of Exposure: Inhalation, ingestion, dermal contact, eye contact.

Carcinogen: Teratogen: Mutagen:

Handling Recommendations (including personal protective clothing, equipment, & measures):
Use APR with chemical cartridges above 1000 ppm (Level C). Above 2000 ppm use SCBA or evacuate site.
Remove or control ignition sources. Keep fire extinguisher available. Keep containers in a well ventilated
area.

Monitoring Recommendations: HNu, GC/F[D, OVA, Drager tube for Ethylbenzene
IP = 8.76 eV

Disposal/Waste Treatment:
Ventilate spill or teak and remove ignition sources. Follow EPA, DOT, State and Local disposal regulations.

Health Hazard & First Aid:
Flammable Liquid. Immediately wash with water if eye contact. Use soap and water when skin contact has
occurred. If inhaled, move victim to fresh air. Use CPR if person has stopped breathing. if breathing is
difficult administer oxygen. Get medical attention immediately if swallowed; do not induce vomiting.

Symptoms: Acute: Irritation of skin, eyes, nose, mucous membranes, and in high
concentraions, narcotic.

Chronic: Skin contact may cause erythema and skin inflammation.
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GEO-MARINE INC.

HAZARD EVALUATION OF CHEMICALS

Project Number/Name: 1161-052/Groundwater Survey at USAF Plant #4, Fort Worth, Texas

Chemical Name: Xylene DOT Name/UN Number: Xylene/UN1307 CAS Number: 1330-20-7

References Consulted: (circiel:

(/OPocketGuid)
Verschueren (:ck Hazardline Chris ACGIH

Toxic & azar ous Safety Manual Other Firefighter's Hazardous Materials Reference Book

Chemical Properties:

Chemical Formula: CH4(CH3)2 Odor Characteristic: sweet, aromatic Flammable Limits:

Molecular Weight: 106.2 Physical State: Liquid Solubility (Water): insoluble Boiling Point: 269° -292°F

Flash Point: 630 to 90°F Freezing Point: -54° to 56°F Specific Gravity: 0.87 Vapor Pressure/DensitY 9 mm

Incompatibilities: Strong oxidizers, hypochiorite bleaches LEL: 1.1% UEL: 7.0%

Biological Properties:

TLV-TWA: 100 ppm PEL: 100 ppm STEL: 150 ppm Odor/Odor Threshold:

IDLH: Human: 1000 ppm Aquatic: Rat/Mouse: LI)5, orally 7.71 mI/kg

Route(s) of Eposure: Inhalation, ingestion, dermal contact, eye contact, skin absorption.

Carcinogen: Teratogen: Mutagen:

Handling Recommendations (including personal protective clothing, equipment. & measures):
Use APR with chemical cartridges above 1000 ppm (Level C). Above 2000 ppm use SCBA or evacuate site.
Remove or control ignition sources. Keep fire extinguisher available. Keep containers in a well ventilated
area.

Monitoring Recommendations: ILNu, GC/FID, OVA, Drager tube for Xylene IP = 8.44 to 8.56 eV

DisposalfWaste Treatment:
Ventilate spill or leak and remove ignition sources. Incinerate in an absorbed sand. Follow EPA, DOT, State
and Local disposal regulations.

Health Hazard & First Aid:
Flammable Liquid. Immediately wash with water if eye contact. Use soap and water when skin contact has
occurred. If inhaled, move victim to fresh air. Use CPR if person has stopped breathing. If breathing is
difficult administer oxygen. Get medical attention immediately if swallowed; do not induce vomiting.

Symptoms: Acute: Irritation of skin, eyes, nose, mucous membranes, and in high
concentraions, narcotic; nausea, vomiting, loss of conciousness

Chrome: Skin rash, possible liver/kidney damage
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2828 W. Parker Rd., Suite 103 - B

RUSSELL R. SMITH, M.D. Telephon: (214) 612-0220

Diplomate, American Board of Family Practice
—

September 3, 1993

Mr. Lyle Winnette
HAZMAT Department
Geo-'-Marine
550 E. 15th Street
Piano, TX 75074

RE: Louise Delano

Dear Lyle:

I saw your employee, Louise Delano in my office on August 20,
1993. She presented for a complete physical examination includ-
ing chest x—ray, pulmonary function tests and audiometric testing
to meet the OSHA requirements for her position.

My impression, based on her history and physical exam, is that
Louise is qualified to wear a respirator and work in the field
per the requirements of her job.

Please don't hesitate to call me if you have questions.

Siily, /

Russell R. Smith, M.D.

RRS/ac
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MayhewEnvironmentalTraining Associates
Certificate Number Accreditation Expires
7ME070293002HM 07,V2194
Soc. Sec. #530-48-1550

This is to certy that

Hubert S. Thompson Jr.
has successfully completed

8 hoursofaimual recert/ication training in

Hazardous Waste Operations & Emergency Response

in accordance with OSHA29 CFR 1910.120
July2, 1993inDallas. Texas

ConductedBy: and passed the associated examination.

<META
P.O. Box 786 Lawrence, Kansas 66044

1-800-444.6382
For fun infomii cza: Fwy Kemp, Ri*Irar T. Bradford Mayhew, Presid#
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RUSSELL R. SMITH, M.D.
282$ W. t $ufl$ 103 8

Pmno. ttM 18076
T.ishofl$ 24) 812-0220

Oiomete. Amenein Rowd of emi)y NNctc

June 24, 19

Mr. Lyle W1nnette
HAZMAT Department
Oeo-Marine
550 E. 15th Street
Piano, TX 75074

RF HUBERT THOMPSON

Dear Lyle:

copy

I saw your employee, Hubert Thompeon in my office on June 1,
1993. He presented for a complete phymical examination including
chest x-ray, pulmonary function teets and audiosetric testthg to
meet the OSHA requirements for his position.

My impresion, based on his history and physical exal, is that
Hubert is qualified to wear a respirator and work in the field
per the requirements of his Job.

Please don't hesitate to call me if you have questions.

Sin rely,

ussell R. Smith, M.

RRSIec
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2828 W. Parker Rd.. Suite 103 - B

RUSSELL R. SMITH, M.D. Telephone (214)612-0220

"plomate. American Board of Family Practice

April 19, 1993

Mr. Lyle Winriette
HAZMAT Department
Geo—Marine
550 E. 15th Street
Piano, TX 75074

RE: LAMBERT LEWIS

Dear Lyle:

I saw your employee, Lambert Lewis in my office on April 2, 1993.
He presented for a complete physical examination including chest
x-ray, pulmonary function tests and audiometric testing to meet
the OSHA requirements for his position.

My impression, based on his history and physical exam, is that
Lambert is qualified to wear a respirator and work in the field
per the requirements of his job.

Please don't hesitate to call me if you have questions.

ussell R. Smith, M.D.

RRS/ac
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PROPOSED USGS MONITOR WELL LOCATIONS

SCALE 1.24000

1000 0 1000 2000

LOMETER



G
M

12
2-

05
M

 
A

pp
ro

xi
m

at
e 

S
ca

le
: 

1"
 

62
5'

 
:::

. 

M
O

N
IT

O
R

 W
E

LL
 L

O
C

A
T

IO
N

S
 A

T
 N

O
R

T
H

 S
IT

E
 



-)— T— ,—--- N -" •'1H
\

4
D 7,? - 1

—'ix. r //—k ' j -.

A/J 1./ - /V
-

I

ØY /72 I - - -- !:v prj/ - / / -
- 'U&- / \ .

7/ j/ / / 4
/

I

/
U ;:;( /<;;y'

MONITOR WELL LOCATION
AT SITE LFO4



MONITOR WELL LOCATION
AT NORTHWEST SITE

fl_I y.-a



;T4_,_L_.
GEO-MARINE, INC.

AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichioroethylene) & break-down products

BTEX (benzene, toluene, ethyl-benzene, & xylenes)

Type of Sample (area, personal): area

Equipment Make & Model: HNu Systems, Inc. model P1-101

DATE TIME INSTRUMENT READING SAMPLER INITIALS
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PPE

SCBA
spare air tanks
encapsulating Suit (type __________
surgical gloves
gloves (type _______________

respirator (type _________________
cartridge (type ______________
5-minute escape mask
protective coveralls (type __________
rain Suit available

butyl apron
surgical gloves
gloves (type ____________
outer work gloves
neoprene safety boots
steel-toed boots
booties
hard hat with face shield

Item No(sL

SCBA
spare air tanks
protective coverall (type _________
rain suit
butyl apron
surgical gloves
gloves (type ____________
outer work gloves
neoprene safety boots
steel-toed boots
booties,
hardhat with face shield

Item No(s).

respirator available (type
cartridges available (type
5-minute escape mask available
protective coverall (type
splash apron
rain suit available
neoprene safety boots
steel-toed boots
booties
work gloves
surgical gloves
hardhat
safety glasses or goggles

v-.,e ':4

Level A

Item

GEO-MARINE, INC.
SITE SAFETY PLAN
EQUIPMENT LIST

ltem_

Level C

outer work gloves
neoprene safety boots .
steel-toed boots
booties
hardhat
5-minute escape cooling vest

Level B Level D

V..
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EQUIPMENT LIST (cont.)

GENERAL INSTRUMENTS No(s).

OVA (model no. _____________
HNu (model no. __________
02 explosimeter with calibration kit
magnetometer (model no. ____________
pipe locator
Draeger tubes (type ______________)
heat stress monitor
noise equipment (type )
monitox cyanide
personal sampling pumps
conductivity meter
pH meter
metal detector

RADIATION No(s).

Geiger counter
ion chamber
alert dosimeter
pocket dosimeter
portable ratemeter
scaler/ratemeter (type ________________)
micro meter

FIRST AID No(s).

firstaid kit
oxygen administrator
stretcher
portable eye wash
blood pressure monitor
thermometer
blanket

Ii
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EQUIPMENT LIST (cont.)

No(s).

211-c.i

vehicle (description & license number_
gas ( )
oil ( )
antifreeze ( )
battery water level ( )
windshield washing fluid (
tire pressure ( )
tire pressure - spare(s) (
other ________________ ( )
vehicle insurance proof ( )
vehicle registration current ( )
vehicle inspection current ( )
toolkit
hydraulic jack
spare tire(s)
lug wrench
tow chain
fire extinguisher (date tested/filled ________________
generator
steam cleaner

DECON

wash tubs
buckets
scrub brushes
pressurized sprayer
detergent (type A
solvent (type
plastic sheeting
containment dams .
tarps and poles
trash bags
trash containers
masking tape
duct tape
paper towels
face mask sanitizer .

respirator cleaners . .

goggle cleaners
chairs
step ladder
distilled water

Nc(c

::..::

7—.2'

ill



EQUIPMENT LIST (corn.)

SAMPLING AND SHORT-TERM SAMPLE STORAGE

clear glass bottles
Soz
16 oz
32 oz
64 oz
amber glass bottles (1 liter)
VOA vials
acid for preservation (type:
funnel
string
hand bailer
1.66 inch
2inch
4inch
bottle labels
water proof pen
chain-of-custody fonns
sample description forms
custody seals
QA/QC seals
baggies
spoons
knives
measuring tape
filter paper
coolers
ice
personal pump sampling supplies
thieving rods with bulbs

AMPLP SMLPMINT No(s.

_____________

heavy duty plastic coolers with labels
paint cans with lids, 7 clips each
shipping labels
DOT labels
labels UP

FRAGILE...
HAZARDOUS
other ______________________

strapping tape
clear packing tape
express shipping forms
vermiculite
"bubble" wrap

iv



EQUIPMENT LIST (cont.)

v—il

MISCELLANEOUS No(s).

surveyor's tape .
100-foot metal tape
flagging
stakes

surveying flags
surveying meter stick .
compass (type
measuring ("wonder") wheel
300 foot nylon rope
nylon string
camera
film
banner tape
binoculars
megaphone
walkie-talkies
chaining pin and ring .
bailing pump
55-gallon storage drums
drum dolly
bung wrench
wheel barrow
pick
shovel
soil auger
weather radio

/

VVV

V



GEO-MARINE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

___5 '1-.

PROJECT NAME: Phase II - Groundwater Survey. Carswell AFB PROJECT NUMBER: 1161-052
Site Location: Carswell Air Force Base, Fort Worth, Texas

Date: o2/p J? "/ Time: / P-' Location of review: 'J c2 '3

GMI Representative(s): L L ,4/ I' 2 /7i,-

Client Representative(s):

Meeting Conducted by: L.

Meeting Objective(s): /0 -e-J-''1--/ v ci —.--

Chemicals Anticipated: TCE and BTEX
Other Hazardous Substance(s) and/or Condition(s) Anticipated: /Y i2T A--/ C. 7--i 3

S//LS 't /ei-l , - — - '-
--- wo--'<.( -'-i cLe,.-i 4e_/ dt ?2-.-i

TOPICS DISCUSSED: /" '-
Physical Hazards
Chemical Hazards _______
Radiation Hazards ______
Personal Protective Clothing/Equipment

Emergency Procedures _________

Specific Individual Responsibilities '
Decontamination Procedures ________

Special Site Considerations _________

Checklist

Emergency information reviewed by ALL team members? —
Route to nearest hospita/known by ALL team members? —
Site safety readily available to ALL team members? —

licensing/certificationavailable? —



GEO-MARINE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

PROJECT NAME: Phase II - Groundwater Survey, Carswell AFB PROJECT N1JMBER: 1161-052

Site Location: Carswell Air Force Base, Fort Worth. Texas

Date: — 7/ Time: J55 Locationof review: 1r454—

GMI Representative(s): t4,.LSt.

Client Representative(s):

Meeting Conducted by: !14 1LS

Meeting Objective(s): 1 VcE"J RCytEJ oF5'c, P4'i, LAj1Itus
4pb,nr pp&.

Chemicals Anticipated: TCE and BTEX
Other Hazardous Substance(s) and/or Condition(s) Anticipated:

TOPICS DISCUSSEDy
Physical Hazards 7 /
Chemical Hazards V /
Radiation Hazards ______
Personal Protective Clothing/quipment
Emergency Procedures V
Specific Individual Responsibilities /V'
Decontamination Procedures V/
Special Site Considerations _________

Checklist

Emergency information reviewed by ALL team members?

Route to nearest hospital known by ALL team members? —
Site safety plan on site and readily available to ALL team men,brs?

Copy(ies) of appropriate licensing/certification available? .Y



GEO-MARLNE INC.

HAZARDOUS & TOXIC MATERIALS PLAN
SITE SAFETY REVIEW

PROJECT NAME: Phase II - Groundwater Survey. Carswell AFB PROJECT NUMBER: 1161 -O2

Site Location: Carswell Air Force Base, Fort Worth. Texas
Date: - Time: __________Location of review: 1..LWCfi oFFS.7R

GMI Representative(s): I

Client Representative(s): &oivi5:

Meeting Conducted by: 'A/ /li 'IS

Meeting Objective(s): I&C...ii JTL?4-ç.-, 47Z f°'E "-' ' 2)i__—
Aem4r7E.

Chemicals Anticipated: ICE and BTEX
Other Hazardous Substance(s) and/or Condition(s) Anticipated:

TOPICS DISCUSSED/
Physical Hazards _________
Chemical Hazards _______
Radiation Hazards ________
Personal Protective Clothing/Equipment
Emergency Procedures _________

Specific Individual Responsibilities
Decontamination Procedures _________

Special Site Considerations __________

Checklist

Emergency information reviewed by ALL team members? _.
Route to nearest hospital known by ALL team members? j(
Site safety plan on site and readily available to ALL team mebers?

Copy(ies) of appropriate licensing/certification available? i



GEO-MARINE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

PROJECT NAME: Phase II - Groundwater Survey. Carswell AFB ________
Site Location: Carswell Air Force Base. Fort Worth. Texas
Date: Time: t5Z7 Location of review: ______________

GMJ Representative(s): !v C_. 1ii1
Client Representative(s): j/ 4

Meeting Conducted by: Ji17 (.. h 1L

Meeting Objective(s): ,c9n1

Chemicals Anticipated: TCE and BTEX
Other Hazardous Substance(s) and/or Condition(s) Anticipated:

TOPICS

Physical Hazards
V -,

Chemical Hazards _______
Radiation Hazards ______
Personal Protective Clothing/E5uipment
Emergency Procedures V
Specific Individual Responsibilities
Decontamination Procedures _________
Special Site Considerations __________

V-i,1 )

PROJECT N1JMBER: ll6l-O

Checklist

Emergency information reviewed by ALL team members? —
Route to nearest ospital known by ALL team members? —
Site s fety plan n site and readily available to ALL team members?

Copy i f a ropriate

licinIcertification
available? —

Sig t o those presen5

2- J97CIkJL



GEO-MARINE INC. Li
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

PROJECT NAME: Phase II - Groundwater Survey. Carswell AFB PROJECT NUMBER: 1 16)Q5_2

Site Location: Carswell Air Force Base. Fort Worth. Texas
Date: ____________________ Time: _________________Location of review: _______________________________________

GMI Representative(s):

Client Representative(s):

Meeting Conducted by:

Meeting Objective(s):

Chemicals Anticipated: TCE and BTEX
Other Hazardous Substance(s) and/or Condition(s) Anticipated:

TOPICS DISCUSSED:

Physical Hazards _________
Chemical Hazards ________
Radiation Hazards ________
Personal Protective Clothing/Equipment
Emergency Procedures _________

Specific Individual Responsibilities
Decontamination Procedures _________

Special Site Considerations __________

Checklist
Emergency information reviewed by ALL team members?

Route to nearest hospital known by ALL team members?
Site safety plan on site and readily available to ALL team members?

Copy(ies) of appropriate licensing/certification available?

Signatures of those present:



GEO-MARINE, INC.

AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichioroethylene) & break-down products

BTEX (benzene, toluene, ethyl-benzene. & xylenes)

Type of Sample (area, personal): area

Equipment Make & Model: ENMET Corp. model CGS-80R (explosimeter)

DATE TIME INSTRUMENT READING SAMPLER INITIALS



—:4J.-(' '

GEO-MARIE, INC.

AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichioroethylene) & break-down products

BTEX (benzene, toluene, ethyl-benzene, & xylenes)

Type of Sample (area, personal): area

Equipment Make & Model: HNu Systems, Inc. model P1-101

DATE TIME INSTRUMENT READING SAMPLER INITIALS



GEO-MARLNE, INC.

AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichloroethylene) & break-down products

BTEX (benzene, toluene. ethyl-benzene. & xylenes)

Type of Sample (area, personal): area

Equipment Make & Model: HNu Systems, Inc. model P1-101

DATE TIME INSTRUMENT READING SAMPLER INITIALS



2i ii
GEO-MARLNE, INC.

AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichloroethylene) & break-down products

BTEX (benzene, toluene, ethyl-benzene. & xylenes)

Type of Sample (area, personal): area

Equipment Make & Model: HNu Systems, Inc. model P1-101

DATE TIME INSTRUMENT READING SAMPLER INITIALS



GEO-MARINE, INC.

AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichioroethylene) & break-down products

BTEX (benzene, toluene, ethyl-benzene. & xylenes)

Type of Sample (area, personal): area

Equipment Make & Model: HNu Systems, Inc. model P1-101

DATE TIME INSTRUMENT READING SAMPLER INITIALS



GEO-MARINE, ThC.

AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: ICE (trichioroethylene) & break-down products

BTEX (benzene, toluene, ethyl-benzene. & xylenes)

Type of Sample (area, personal): area

Equipment Make & Model: HNu Systems, Inc. model P1-101

DATE TIME INSTRUMENT READING SAMPLER INITIALS



GEO-MARINE, INC.

AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichioroethylene) & break-down products

BTEX (benzene, toluene, ethyl-henzene. & xylenes)

Type of Sample (area, personal): area

Equipment Make & Model: HNu Systems, Inc. model P1-101

DATE TIME INSTRUMENT READING SAMPLER INITIALS



APPENDIX G

State of Texas Well Reports

f),1 ••4 )



t•.e 4
1:

_.IdIodiilnIcy by osillud rn01le: Tesas Wussr CummL.sleu, P.O. Boa 13067, Au01n, Tuas 7.711 b5C*1*

ayywnos OWNER: Cw4an6' State of Texas Texas W.rWal DilU.rs Board

WELL REPORT Aiis*In,Toaas 71111

OWNER CC. ADORESS - 7__c /'
(Name) (Street or RA)) (City) (Sale) (Zap)

2) LOCATiON OF WELL' G- . i -
County fl&(.C#.,r rnues r direction from '

(NE, SW, sic.) Crown)

Driler mual conipl.t. sgaj desa4 ,i.co and drecon from two kiarsng section or utavey Mnes, or he must locate arid Identify the well on an offidal
Oua,Isr- or Half-Scale T.xas County General HIghway tlep and atteth the map ic thIs fomi.

o LEGAL DESCRIP'flOii

Section No. Blodi No. Township Ab$tTIC( NO. Survey Name

Disalica Wid atreon from two knsrs.alng sedlon or survey kiss
SEE ATtACHED MAP

3) TYPE OP WORK (Check):

New Well DD.opedWng

0 RecondItioning 0 PluggIng

4) PROPOSED USE (Check): 5) DRILLING METHOD (Check): 0 DrIven

0 Domestic Dkiastilal $&Ionlter 0 PubIc Supply 0 P.tid Retesy 0 MrHsmmsr 0 Jilted Bored

0 Irilgalon DT.al WaIl 0 bØ&1.. DD.-Wal.1ri 0 AIr tbary 0 Cable Tool 0 Other______
6) WELL LOG:
Date OnlIng:

03/0 '
Compleled 0.3/ 0

DIAMETER OF HOLE 7) BOREHOLE COMPLETION:

0 (ten NoIs 0 StraIght Wall DUndefreamed

Grassi Padied 0 Other
.. — . . . /' IL 'i" IL

Die. (In.) From (ft.) To (IL)

7 urtece

From (IL) To (IL) Description arid color of rmation material 5) CASINO, BLANK PIPE, AND WELL SCREEN DATA:

- k-i" £'
Die,
(in.)

New
or

Uae

,,.

Sisal, Plastic, sic,
Pert., Slotted, sic.
Screen Mig.. it commerdai

P'- 1iC-t

Setting (ft.) Gape
Casting
ScreenFrom

c—i.

To

/3
3 ?'4i'C ,,

I
"1 *17o

- '
- -.',S 'I2t- 4?t.4'.#1

.- • /3 2 '

I
-___________________________________

-
5) CEMENTINODATA fRu1e287.44(1)J

Cemented from I i ft. ic No.of Sadie Used

No.o(SacksUsed

Method used 9 "ni-' ii-r,vt i Q /
Cementedby C— f*1,L' .t

1
tIM. ravera• side Urwcsssay)

13) TYPE PUNP P
o TurbIne 0 J•t 0 SubmersIble 0 Cylinder
o oeier
Depth a pump bowls. c1inder. Jet, etc., ft.

10) SURFACE COMPLETION( SPSdASd SUrt5 Slab Instelled (RLilO 287.44(2XA)1

0 SpedIlod Steel Sleeve Inslelled (Rule 287.44(3XA)J

0 Pftlsss Adapter Used (Rule 287.44(3XB)J

0 App.ed AlternatIve Procedure Used (Rule 287.711

14) WELL TESTS:

Type Test 0 Pump 0 BaIter 0 Jetted 0 Estimated

Yield: gpmwltii IL drawdown after hrs.
11) WATERLEVEL:1

Stetic level ft. below lend surface Date

Artesian flow gpri. Date

.

15) WATER QUALITY:

Dd YOUkflO0y Penee'5YS IIC1 conbIned UfldIltabli
constituents?

o Yes No If yes, submit REPORT OF UNDESIRABLE WATER'

Type of waler? Depth of sPats

Was a chemical analysis made? 0 Yes % No

12) PACKERS: iV I Type Depth

ihersby certify that tills *01 was drIlled byrne (or under my supervision) arid that each arid all 01 die stet.rn.nta hereIn we true ic diebest of my knowledge arid belief. I undemitend
that failure lo complete Items I thru 15 wIll resiitlnsg(s) be rned j

0ompIiarid rssubntitlel.

OMPANY NAME W4 '(li - 5 '--)- WELL DRILLERS LICENSE NO. L L 13 ".-
(Type or print)

Ar S 5s'Qa;j (/ j / 4(Stre.t or RFD)
%./flJ Irl 4 .1.

Slgn.d) kit.VW ! Jjf4-'-.t"t,'
(Llcaised Well DrIllflr (Registered Driller Trainee)

2 'Sate)uM
W,lO-012 (Rev. 05-18-90)

TFYAS WATO frIAi,IcI.-

'tese atteth electric log, chemical analysis, and other pertinent Information, If available. Fix TWC use only: Well No.
- -

Located on map

-
(Zip)



''1 ' 'i

ATTENTION OWNER: Coraldaclp State of Texas Taxis Wtr lelI tk7rs Board1**Q. Noise ' WELL REPORT Ausfin, T.xis 79111

OWNER C—,I'iZs p1-1 ADDRESS J ,I3 D ic " '
(Name) (SPeet 6r P.FD) (City) (State) (Zip)

2) LOCAT1ONF WELL: G tYt 12 -
County 7rlAjr'F mires in draGoon from .' '

(NE, Sw, e) flown)

Drther must complete the legal desaiption below with distance end dfrecdon from twe ImarseGong ecI1on or survey Inst. or 1w must locate end identity the well an an otfldal

Quarter. or Half•Scala Texas County General Highway Nap arid attach the map te this *m.

o LEGAL DESCRIPTION:

S.ctian No. Block No. Township Abstract No. Survey Name

Distance and dlreGoon from two WilarseGong seGoon or survey IWies

SEE ATTACHED MAP

3) TYPE OF WORK (Check):

t New WIll 0 Deepening

0 R.condltioioog 0 Piugglng

4) PROPOSED USE (Check): 5) DRILLING METhOD (Check): 0 DrP,ieci

0 Dcmsstlc 0 Indusilfal Monksr 0 tc Suppty 0 lAid Retwy 0 Jr Henimar 0 Jetted Bored

0 frdga$on 0 Test WIll 0 lri$c*lon 0 0.-Watering 0 sIJr Retwy 0 Cable TOOl 0 Other______

6) WELL LOG:

Date DrINWtg:

Slatted 19t
Completed 03 c'S' 1a4'

DIAMETER OF HOLE 7) BOREHOLE OOMPt.ETIQN:

0 Open Nole 0 SPaigli wan 0 Underreamed

ravel Packed 0 Other
If Gravel Padted give Interval... from 3 ft. 7" ft.

Die. (In.) From (ft.) To (fL1 -

y57- Surface 3 L. 0

From (ft.) To (ft.) Qeec1p anti co'or of fonnslcj' rywterial I) CASINO, BLANK PIPE, AND WELL SCREEN DATA:

O / /
(In.)

P4ew

Used

81511, Plestic, eta.p
Sa.en 1Mg., If convnordal

Setting (ft.) Gage
Casting
ScreenFrom To7 , q-i..rk2

V.C t.'%€ .4i'v4.
— c-p .c .tz,.

.2... L
i?_

P Pr4irvt
P .'c

CrL 5'
(,,

I

-_________________________________________________
9) CEMENTING DATA (Rule 287.44(1)3 l'4

Cemented from ta No. of Sacks Used

ft.th Na.ofSacksUsed

PMdi used

Cemenisd by

(Use reVerse side If necessary)

13) TYPE PUMP: f' #"
o TurbIne 0 Jet 0 SubmersIble 0 Cytindel'
o otiuer_________________________________ 10) SURFACE COMPLETION

Specified Surface Slab ktsled [Rule 287.44(2XA)J

0 SpecifIed Steel Sleeve installed (Rule 287.44(3)(A)J

0 PiOus Adapter Used (Rule 287.44(3X8))

0 Approved Msmatlv Procedure Used (Rule 287.71)

14) WELl. TESTS: N 4
Type Test 0 Pump 0 BaIler 0 Jetted 0 EstImated
Yield: gpm with It drawdown alter hr..

11) WATERLEVEI.V4
static level ft. below land surface Date

Meslan flow gpm. Date

15) WATER OUALITY:

Did YOU kflOWflQIY plrietl*te any 511'*ta which O1Id undesIrable
constituents?

o Yes No If yes, submit REPORT OF UNDESIRABLE WATER

Type at waler? Depth ot abate

Was a chemIcal analysis mad.? 0 Ye. No

12) PACKERS: . Type Depth

p hereby certify that this well was drilled by me (or under my supervision) and that each and all of the statements herein are pue ta the best of my knowledge and belief. I understand
that faIlure ta complete Items I Utru 15 wIll restitln the log(s) being returned for completion and re.ubmlttaj

OUPANY NAME 6 ftJ"wt -r t. WELL DRILLER'S LICENSE NO. 0124' / 3 '

S.nd original copy by certified mall fo: Texas water Cainmislion, P.O. Box iaggi, AustIn, luau 19711 Pleas. use black 1*

W 'S -'l - :j(Typ or print)

lgn.d)

eet or RFD) (City)
- - -

(State)4tLi .L.J
(LlsensefbVell DrIll1) (j"

VWO.012 (Rev. 05-18-90)
TEXAS WATER COMMISSION COPY

Iease attach electric log, chemical analysis, and other pertinent lnto'rnatIon, If available. For TWC only: Well No. _______ Located on map

7 ')L 1 S1

(Zip)

(Registered Driller Trainee)



A'rvEImON OWNER: ccw.fpI9POfl State of Texas
WELL REPORT

Texas Water Wall Ddlt•rs Bos,d
P.O. Box 13047

Austin, Tens 11711

.) OWNER C i e1 L._— / 1' I ADDRESS .' - •

(Name) (Street or AFD) (CIty) (State) (Zip)

2) LOCAT1ON9F WELL: 2.2 031"
County j 1' L . / — • Ifl4IG5 in direction from

(NE, SW, etc.) (Town)

Dililer must complete the legal dssalpdon belaw w(i and direction from two intersecting pection or survey moe. or he must ldze end Identity the well an an offidal
Dueler- or Halt-Scale T.xas Courtly General IlghwayNap end lttath the map te this brm.
o LEGAL DESCRIPTION:

Scdon No. BSodc No. Township Abstract Na. Survey Name
Distance and dlreon from Mo inlerasstWig simian or survey lines
SEE ATTACHED MAP

3) TYPE OF WORK (Ch.clc): 4) PROPOSED USE (Check): 5) DRILLING METHOD (Check): 0 Drtves
New Will DDseperWig 0 Domestic 0 Inusstel CSiionitcr 0Pc Supply 0 rietwy 0 AirHammsr 0 Jetted 0 Bored

(
0 ReconditionIng 0PluggIng - 0 trtigemon 0Test Well 0 P4ection 0D.-Watedng 0 AirReMy 0 CableTodi 0 Oth.r______

6) WELL. LOG:

Deto DrIllIng:

Started / 19
Completed ,i - 19

DIAMETER OF HOLE 7) BOREHOLE COMPLETION:

0 Open IbI. 0 StraIghteii Dunderreamed

Grsvsl Pu*ed 0 Other

lv Gravil Padited gIve Inlsnet,. . from ft. te ft.

DI.. (In.) I From (ft.) To (ft.)J I SWtSO

From (ft.) To (fL De.mi6on wld COb 01 bmSlIOn materIal

.- ,'v ' /.-j , . -

I
-

..-'.) -.i..,, ''.
K .

I -' .L.

I) CASING, BLANK PIPE, AND WELL. SCREEN DATA:—
NeW Steel Plastic etc. Selling (ft.) Gage

Die. or Pert., Slotted, •tc Casting
(In.) Used Screen MIg., If commerdal From To Screen

.-._ ....A..... •--- L
,_...._.2__. .'

—

9) CEMENTING DATA (Rule 207.44(1))
Cemented from / ft. te No. of Sacks used

te No. of Sacks Used

Method used

Cemented by .

10) SURFACE COMPLETION

El- Specified Surface Slab Installed (Rule 287.44(2XA)J

0 SpecifIed Steel Sleeve Installed (Rule 287.44(3XA)J

0 Pftiess Adapter Used (Rule 287.44(3XB)I

0 ApptOVed AfternaiWe Procedure Used (Rule 287.71)

.

(Use reverse Sde#n.C*SS.y)

13) TYPE PUMP.

o Tuiblne 0 Jet 0 SubmersIble 0 Cylindero Ot,w__________________________________
Depth tepump bowls cyiiner ,.,

14) WELl, TESTS: *

TypeTest 0 Pump 0 BaIler OJsttsd 0Estimated
Yield: gpm wIth ft drawdown slier Iva.

15) WATER QUALITY:

Did you knowingly penetrate any strata whlth conielned sideslreble
Constituents?

o Yes No If yes, submit REPORT OF UNDESIRABLE WATER

Type of waler? Depth of strata
Was a dtemical analysis made? 0 Yes No

11) WATER LEVEL:

Static level ft. below land surface Date

flcw gprn. Date

12) PACKERS: Type Depth

(CItyY .-..L- (State)

(SIgnedL4t (RegIstered Driller Trainee)

lease altacl, electric bg, Chemical analysis, and other per*ient Inb'mation, It avaIlable. For TWC us. only: Well No. _______ Located on map

•WD.O12 (Rev. 05.18-90)
TEXAS WATER COMMISSIoN c.nPv

1oviglniui ocey by Yeses Waler enlsaIa4rO. Box 13057, Austin, Texas 75711 Pte Us. It* uk.

;lgned) ________

(Street or RFD)

I hereby certify at this well was drilled by me (or taider my supervision) and that each and all of the statements herein are truest the best of my knowledge and belief. I understand
that failure Id complete Items I tiwu 15 will result In tile log(s) being returned for completion and resubmittel.

OUPANY NAME C ;. WELL DRILLER'S LICENSE NO.
(Type or print)

A __________________________________

I
(LIcensedPWell DrS.

(Zip)



1glnsi copy by csolhlsd mail te: Tsxss WMsr Commission, P.O. Box 13087, AuulJn, T.xss 78711

_l.
Pleas. tsebarjc 1

ATTENTiON OWNER: Csii
*M9 ' State of Texas

WELL REPORT

Texas Water Well OilUsrs Boardp•
Austin, rUse 71711

OWNER .-Mt" fr-,'A AQORES$ (3 £i) Q-'hs141.i' r4 7•i .17
(Name) (Street or RFD) (City) (State) (Zip)

2) LOCATION OFJI,c14: fri's C q nl
County 7#U1%.? miles in direction from L iV 13 .' S '23

(NE, SW, .tc) (Town)

Drilier must complete tiw legal dssatian below with distance and direction from two Inlprs.olIng section or survey ines. or hs must locete and Identify the well on an offlOal

Ouatter- or Heft-Scale Texas County G.nersl Highway Map and attach the map ta this bm.

o LEGAL DESCRIPTION:

Section No. Blodi No. Township Abs wact No. — Survey Name
Distanos and dlrealcn from two Inws.odng selon or survey lines

SEE ATTACHED MAP

3) TYPE OF WORK (Check):

Nsw Well DD.spsnlng
0 R.condftlonlng 0 Pugging

4) PROPOSEDUSE (Check): 5) DRILLING METHOD (Ch.ck): 0 Driver'

0 Domestic DIndusbial Monlbr DPcStply 0 IAid ROtary 0 SJr Hemmer 0 Jetted Bored

0 k'dgsion 0 Test Well 0 WØIon 0 0.-WaterIng 0 Air ROtary 0 Cable Tool 0 Other

6) WELL LOG:
Date Drffilng:

Started / 1911
Completed CN 1

DIAMETER OF HOLE 7) BOREHOLE COMPLETION:

0 Open Hole 0 SVslgl Wall DUnde(mafl
Gravel Padisd 0 Other

If Gravel Padtad give Interval . . . from Ii ft. io

Dl.. (in.) From (ft.) To (II)
"7 Surface

,j'

From (ft.) To (ft.) Description and color of lomation material I) CASING, BLANK PIPE, AND WELL. SCREEN DATA:

.-) ' —
Dl..
(In.);

...2
—

p
or

Used

vu..
—

pj e.
Pert., Slottad.eat.
Screen Mfg.. If commerdaJ

pj'- ,1 LP iLrl.4'

Setting (ft.)— GapeCa9
Screen•
.Ln

From

3 "&r.1
To

I
?L2I

4 (
(ZP

- ID C!1ii'S ..-pn-'1
2..L 43It Ltfrt3/.(..

i Z2. k)i_jL- 4 .,br-'

I

—
9) CEMENTING DATA (Rule 287.44(1)J_ —

Cemented from I A k ft. "I ,' ft. tao. of 5i'.5 Used

ft.b No.of Sacks Used

Methodused 4 &-n-1..� a.'.'-1ci1 r er

Cemented by &-' -''14t-. ---i -'-'.-
(Lleesldeffcecessa,y)

13) TYPE PUMP: J fr
o TurbIne 0 Jet 0 SubmersIble 0 CylInder

o otiier
Depth te pump bowls cylinder Jet. .tc., ft.

10) SURFACE COMPLETION

Spodfad Surface Slab Installed (Rule 287.44(2)(A)J

0 SpecIfied Steel Sleeve installed (Rule 267.44(3)(A)J

0 Pltiess Mapter Used (Rule 287.44(3)(Bfl
0 Approved Alternative Procedure Used (Rule 287.711

14) WELL. TESTS:

Type Test. 0 Pump 0 BaIler 0 Jetted 0 Estimated

Yield: gpm wIth ft. drawdown after firs.
11) WATER LEVEL:

Static level ft. below land surface Date

Artesian flow gprn. Date

15) WATER QUALITY:

DId ou knowInglY Peneta w strata which contained undesirable
constituents?

o Yes 1No If yes, submit REPORT OF UNDESIRABLE WATER

Type of watW? Depth of strata

Was achemical analysis made? 0 Yes L No

12) PACKERS: fL) V Type Depth

.nersby certify that this wail was drIlled by me (or under my supervision) and that each and all of the statements herein are true io the best of my knowledge ond belief. I understand

that failure In complete Items I thru 15 will result In the log(s) being returned completion and resubmlttai.

)MPANY NAME t' .r-Q ,,i,n-,t L :-w .
(Typ. or print)

WELL DRiLLER'S LICENSE NO. L . /

(Registered Driller Trainee)

For TWC use only: Well No. ________ Located on map

A S
I orRFD)

lgn.d)
V

ease attach electric log. chemical analysIs, and other pertinent Information. If available.

(City) j (State)

(Signed) \...h!IIIA A

WD-012 (Rev. 05-18-90) TEXAS WATER COMMISSION COPY

1,L) )i'
(Zip)



Texas Water Will DrIllers Board
OWNER: State of Texas P.O. Box 13087

WELL REPORT AUstin, Texas 78711

ADDRESS .,-,i i
(Name) (Sliest or RFD) (City) (State) (Zip)

OF WELL: (... i' 2 2 cT7Lft*..'r , miss Ii direction fron Q?i/ BiS
(NE, SW, etc.) (rown)

the legal d.salption below wIll, distance and direction from Iwo intersecting section or survey lines, or he must locate and Identify di well on an official

Texas County General Highway Wiep and attach the map lo tills form.

DESCRIPTION:

Blodi No. Township Abstract No. Survey Name

direction from two Intersecting section or survey lines

MAP

WORK (Check): 4) PROPOSED USE (Check): 8) DRILLING METhOD (Check): 0 DrIven

0 DeepenIng 0 Domestic 0 k'idusbial SMoniiw 0 Pubic Supply 0 hkid Roy 0 Air Hammer 0 Jelled t Bored
0 PluggIng 0 kliQSiOfl 0 T•1 Will 0 kqedtion 0 De-Watarlng 0 AIr tary 0 Cable Tool 0 Other______

DIAMETER OF HOLE 7) BOREHOLE COMPLETION:

0 Open Hole 0 Sl,algll Wall 0 Underreamed

( Gravel Paciced 0 Other
II Gravel Packed give Interval . . .from 3 it. io '1' ft.

Die. (In.) From (it) To (ft.)

19 ! i 57.g Surface 1)
/.2 3 19

To (ft.) Description and color of formation material 8) CAaINO, BLANK PIPE. AND WELL SCREEN DATA:

.f ' c" S C'L k )4"O Dli.
(km)

2.-

or
Used

L.
&

Steel, Plastic, fo,
Perf.,Slotzed,etc.
So'..,, Mfg.. ,iieida1

P iJ&. It.
p,'c

Setting (ft.) Gage
Casting
Screen

r i '
c—'

F
/-S.

To

/1

3 (- '1
7 S.'s'u'C) 1" V A-.te

I'-.,
'a.ity "-i'-Y — —

—
9) CEMENTING DATA (Rule 287.44(1)1

Cemented from I 4(1, ft. lo -3 ft. No.01 Sadie Used 1

filo No.ofSaclcsUs.d

Method used L- fl-c . ri , C /Ck'
Cemented by /' Ii i'44i' -v IL-

(U e II 1w ser)
1) (

0 Jet 0 SubmersIble 0 CylInder
10) SURFACE COMPLETION

SPadfl.d Surface Slab Installed (Rule 287.44(2XA)1

0 SpecIfied Steel Sleeve Installed (Rile 287.44(3XA)

0 PIlless Adapter Used (Rule 28744(3XB)1

XwIs, c)llncier, Jet. etc., it

(V 1-

0 Pump 0 Bailer 0 Jelled 0 Estimated

gprn wIth ftdrawdown after hrs.

0 Apprw.d Aftemsilve Procedure Used (Rule 287.71j

11) WATER LEVEL:

Static level ft. below land surface DateOUAIJTY:

knowingly peflefr any strata which contained undesirable

LNo If yes, submit REPORT OF UNDESIRABLE WATER

Depth of strata

analysis made? 0 Yes lNo

ktesian flow gem. Date

12) PACKERS: /'V t' Type Depth

I

I

I

hereby certify that this well was drilled by me (or under my supervIsion) and that each and all of the statements herein are Duet the best of my knowledge and belief. I understand
that failure ta complete Items I thru 15 wIll result In the log(s) being relumed icr completion and relubmlttal.

OMPANY NAME b .C C '-sii £-r.'L WELL DRILLERS LICENSE NO. 2 3
(Type or print)

(City)

,4/J1/
A (Sliest 0i7)

- J44
(ZIP)

/L&'c_ ,—-.

frt -
I origlmi copy by certified mall te: Texas waisr Commission. P.O. lox 13087, Ausiln, Texas 78711 PlelS• & bisdi tilc.

I

I

's - ,-_ I 7 )

(LedVODnUe

Otease attach electrIc log, chemical analysIs, and other pertinent Information, It available. For VWC use only: Will No. _______ Located on map

IWD-.012(Rev. 05-18.90)
TEXAS WATER COMMISSION COPY

(I (Registered Dillier Trainee)



Texas Water Well Drillers Board
ATTENTIONOWNER: Ciy tate of Texas P.O. Box I 3087
PYA*9 8ce WELL REPORT AustIn, rexas ivi i

I OWNER Ld il- (3 ADDRESS (4-t p j. / j,. , . r' 7. Z
I (Name) (Street or RID) (CIty) (State) (Zip)

2) LOCATIONWELL: ',.flr
County T1 A4)4vr • mlles in direction from Ci'-'

L (NE, SW. etc.) (Town)

Driller must complete the l.gal desalpdon below with dislence and direction from two kflersectlng section or survey lines, or he must lOcate and Identify the well on an official

Quarter- or Half-Scale Texai County General Hlgfmay Wp arid attach the map at this form.

0 LEGAL DESCRIPTION:

S.cllori No. Blod No. Township Abstract No. Survey Name
Distance and direction from two Intersecting sctlon or survey fines

SEE ATTACHED MAP

I 3) TYPE OF WORK (Check):
Nsw Well DD.epsnlng
0 ndflonlng 0Pkiggfng

4) PROPOSED U5E (Check): 5) J(jIp4G METhOD (Check): 0 Driven

0 DomestIc Dlndustrial itcotatr DPUbIICSupØY 0 Nod Roy 0 AIrH.m.r 0 Jetted 'Bored
0 I,rigalon 0TestWell 0 injection 0De-Wallsrtng 0 Jr Fbtary 0 CableToot 0 Other______

1 8) WELL LOG:

Dale DriUng:

stwie 19

I 4/
DIAMETER OF HOLE 7) BOREHOLE COMPLETION:

0CenNote 0 steigixwail DUnderreamed

Gtavel Packed 0Other -7..
If Gravel Packed giVe Interval . . . from ft. at 1' ft.

Die. ln.) From (ft.) To (ft.)

7 Surface 4'
7

From (ft.) To (ft.) DeCP1OI fld COlOr ( bTflatIOfl material 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:

I P1'? £'a'tl. Die.
(In.)

New
or

Used

Sleet. Plastic, etc.
Pert., Slotted, etc.
Sa'een 1Mg.. It commercial

Setting (ft.) Gage
Casting
ScreenFrom ToQ v.xi.)

a-'r,l AgO4f!4* A,i1,'4'
— S*vrip CL-1$4'
- f.vO

2
2

k PV- AXcsCtr,zs 3 F)&k
/ 3,__

1J'
Z'/

5 ,r4
i)j

J frwO (...tti%ii4 L.
, 2',' .,,,i)-,,r

—
fD —

9) CEMENTING DATA (Rule 287.44(l)J_ -
Cemented from 11frd. ft.at • IL No. of Sacks Used

No.otSacicsUsed

Method used

Cemented by L-,t- er ,' -.-.x. z-..
(Use reverse side II necessary)

13) TYPE PUMP: ?') fl'
o TurbIne 0 Jet 0 SubmersIble 0 Cytinder
o ov

...
10) SURFACE COMPLETION

Specified Surface Slab Installed (Rule 287.44(2)(A)1

0 SpecIfied Steel Sleeve Insaded (Rule 287.44(3XA)J

0 PltlessAdapter Used (Rule 287.44(3XB)J

0 Appmved slltsmative Procedure Used (Rule 287.711

14) WELL TESTS: ?"

TypeTest 0 Pump 0 Bailer 0Jetted 0 EstImated

Yield: gpm with ti drawdown after hrs.
11) WATER LEVEL: ,JP4

Static level ft. below land surface Date

Aj1eiia flow gpm. Date

15) WATER aUALrrV:

Did you knowingly penetrate any strata which contained undesirable
constituents?

o Yes No Ifyss, submft REPORT OF UNDESIRABLE WATER

Type of waler? Depth of strale

Was a thsmlcal analysis made? 0 Yes ) No

12) PACKERS: gt),) Type Depth

1
Ser.d original copy by csOlflsd mall at: TexasWater Commission, P.O. lox 13087, AustIn, Texas 76711 Please use black kW.

OMPANY NAME LrLLI Yi11. 1.,,..

AD' 'S

lgn.d)

(Type or print)
£ ri t..-

.ereby certify that this well was drilled by me (or under my supervision) and that each and all of the statements herein are true at the best of my knowledge and belief. I understand
at failure at complete Items I thru 15*11 result In the log(s) being returned for completion and resubmittal.

WELL DRILLERS LICENSE NO. 2'f /

(State)(S
IWD.012 (Rev. 05-18-90)

TEXAS WATER COMMISSION COPY

°lease attach electric log, chemical analysis, and other pertinent Information, If available. For TWC Use bnly Well No. _______ Located on map

7 1/
(Zip)

(J (Registered Driller Trainee)



•-)5 -.

sena gnaicopy by certifled mall te: Tsxas Water C n.mlsslOs%, P.O.Box 13081, AustIn, T.zas 18111 Pleas. us. bISC* .

T.xsa Wale. Wall Drill... Board
ATTENTION State of Texas P.O. Box 13087
g.Ncc.oiR.aeSId. WELL REPORT AustIn, Tix*a 78711

OWNER (24Z. ,f ADDRESS ,1(3 t)i2 t '7','...'7
(Name) (Street o RFD) (City) (Ste) (Zip)

2) LOCATION O fIJ.: L' 2 2 -.- 7 iv'.
County T(H&Ii. C.4J

(NE, SW. .1G.) (rownr

DiUer must mPlete the legal desaiptiOn below with distance arid direction from two Intersecting section or survey tries, or he must locat, and Identity thewell a, an offidal

Quarter' or HaM-Scale Texas County General Hlgheay t'.fap and attach the map at this form.

o LEGAL DESCRIPTION:

Section No. Blodi No. TownaIp Abstract No. Survey Name

Distance and dlreon from two ersecting section or survey lies

SEE ATTACHED MAP

3) TYPE OF WORK (Check):

New Well 0 DeepenIng

0 RecondItioning 0 Pk.gglng

4) PROPOSED USE (Check): 5) DRILLING METhOD (CheCk): 0 OrNen

0 Domestic 0 fridustitw MonIatr 0 Pi.tc Stçply 0 Mud Rotary 0 AIr Hammer 0 Jatted Bored
0 frvtgalcn 0 Test WaIl 0 infection DDe-Watering 0 Air Rotary 0 Cable Tool 0 Other______

6) WELL LOG:
Date DritIng:

Started 19

Completed 195$

DIAMETER OF HOLE 7) BOREHOLE COMPLETION:

0 open Hole 0 straipsi wall Dunderreamed

aveIPsoltad 0 Other
ItGmveI Psoltad give Interval . . . from ' . ) i .Zc. .J it.

Dia. (in.? from (ft.) To (ft.)

7 swtace D, '

From (ft.) To (ft.) DeScription and color of bnnation materIal I) CASING, BLANK PIPE, AND WELL SCREEN DATA:—
j . AI " ' Dl..

New
or

S$eel, Plastic, etc.
Pitt. Slotted, etc.
Soreen PAIg.. If commerdaltfl
f' L/ (. ' t. IL

Setting (It) Gage
Casting

3 o.-
fl)&

F — . 4ZMs 'tL -flLiwi.a
12iki- og1,-

(In)

a2
Used From

31)-CL
/ L'

To

(SZ
2Ct3

Screen�'ic
C I

— —A-
5i1-ø-iiZ

71) AVi ic ' .t".' 9) CEMENTING DATA (Rule 287.44(1)1
Cmented from / i. to No. of SacksUsed

No.ofSacksUsed

Method used .'.4-L. 14.1 $).-i1(d.

Cemented by b',Zt) 'tJ',T—
(Us. reverse side Ifn.cassaty)

13) TYPE PUMP: d 1)-
o Ttutlne 0 Jet 0 SubmersIble 0 CylInder

o ottw
Depth to pump bowls. cylinder. ft

10) SURFACE COMPLETION

(Spedfled Surface Slab Installed [Rule 287.44(2XA)J

0 Specified Steel Sleeve Installed (Rule 287.44(3)(A))

0 Pulses Adapter Used (Rule 287.44(3)18))

0 Approved ftUtemattve Procedure Used (RUle 287.71)

14) WELL TESTS: . f
Type Tesr 0 Pump 0 BaIler 0 Jetted 0 Estimated

Yield: Qpm wIth ft. drawdown after hi's.

15) WATER QUALITY:

Old you knowingly penetrate any strata which contained undesirable
constituents?

o Ye. *lo It yes, submit RE PORT OF UNDESIRABLE WATER

Type of water? Depth of caste

Was achemicalanalysis marie? 0 Yes aM

11) WATER LEVEL: i'
Static level It. below land surface Date

Meslan flow 9pm. Data

12) PACKERS: yV f Type Depth

er-eby certify that this well was drIlled by me (or under my supervision) and that each and all of the statements herein
it failure to complete Items I thru 15 wIll result In the log(s) being returned for completion and resubmittal.

MPANY NAME 6- IIr s ft.fr"7j._ WELL DRILLERS LICEN

are true to the best of my knowledge

SE NO. 3 '-'.--'

arid bellet. I understaird

(Type or print)

Dr / 1 ci:) 1
(State) (Zip)I,. (Street or RFD) I (City)

(Signed) C. 1kJL
- (Llnse WI

0/iler)

- - - -
(Registered Driller Trainee)

isa attach electric log, chemical analysis, and other pertinent Information, If available. ForTWC use only: Well No. _______ Located on map

0-012(11ev. 05-18-90) TEXAS WATER COMMISSION r.npv

ned)



-..
Send oiigli* copy by csrlisd melt Di: uses Water CommIssion. P.O. Box13017, AumIn T.as 71711 Pleess us black 1*.

I Isses Water Well DrIllers Board
ATTENTION ow• State of Texas P.O. Box 13087' ' WELL REPORT AumIn, Texas 78711

I owi ADDRESS Jr-L3 L) - I . . 7A ?L Z'
(Name) (Street o AFt)) (City) (State) (Zip)

2) LOCATIOP4OFWELL:
Ga TM.KtV mIles ki direction from C)#2 I3

I (NE. SW, etc.) (Town)

Driller must complele the legal desaipilon below with dlstence end dIrection from two kitarsecting seon or wivey lines, or he must locete wid Idend Die well on an offidal

Ousasr- or Helf.Scele Texas County General HlgPm*y Map end attach the map Di this form.

o LEGAL DESCRIPTION:

Section No. Block No. Township Abstract No. Survey Name

Distance and dlrectlcn from two Intersecting section or survey lines

im SEE ATtACHED MAP

3) TYPE OF WORK (Check):

New Well 0 DeepenIng
oRecondItioning 0 PkJgglng

4) PROPOSED USE (Chick): 5) DRILLING METhOD (Check): 0 DrIven

0 DomsOc 0 Industrial MonIsmr 0 PtIc Supply 0 Mid Rettay 0 Ak HenYner 0 Jetted Bored

0 Irrlgailon 0 Test Well 0 kscnji 0Do-WaterIng 0 AIr Reta,y 0 Cable Tool 0 Other______
-

6) WELL LOG:

Dale Drilling:

Started -2/2 ' 19
Completed -O/ 19

DIAMETER OF HOLE 7) BOREHOLE COMPLETION:

0 Csn Nole 0 Strelghi Wall DUnderreaflhed

Wravai l 0 Other
II Gravel Packed gIve Interval . . . from '7 ft. Di ft.

Ola. (lit.) From (IL) To (ft.)) Surfaco )2

From (ft.) To (It) Description end cob' at formation material •) CASINO, BLANK PIPE, AND WELL SCREEN DATA:

— 4C )tpO 1Ct)' 0 6 Ole.
New
or

Steel. Plastic, etc.
Pert., Slotted, etc.
Screen P41g., It commerdaltr-

etlIng (ft.) Gage
Casting

...- 0 f
11'

-
22 'i- L Li__._ fr.fl,ç,-

(lii.)

.,.
Used

IL...
From

3*1i,
JQ

To

/0
22f

Scteen""

._______________________________________________
'—

B) CEMENTING DATA (Rule 287.44(1))
Cemented from i B t4 ft. Di ft. No. of 5cj 2

Di No. of Sacks Used

Method used 'L- C' 'vt-T.tt. ro -
Cnwiy C1i .44i11.l&4

(Use seveixe V Itn.cessay)

13) TYPE PUMP: .I f'
o TurbIne 0 Jet 0 SubmersIble 0 Cylinder

o oeier__________________________________
Depth Di pump bowls, cylInder, )et, etc.,

10) SURFACE COMPLETION

'SpecIIled Surface Slab Installed (Rule 287.44(2XAfl

0 SpecIfIed Steel Steers Installed [Rtje 287.u<SKA))

0 Pubes Adapter- Used (Rule 287.44(3KB))

0 Approved Alternative Procedure Used (Rule 287.71)

14) WELL TESTS;

Type Test 0 PUmp 0 BaIler Djetteti 0 Estimated
Yield: gpmwtth IL drawdown after hrs.

11) WATER LEVEL:

Static ievei ft. below land surface Date

ft.xlealan how gpm. Dale

15) WATER OUALJTY:

Oldyou KnowIngly panes-ate any strata whIch contained undesirable
constituents?

o Yes No If yes, submit REPORT CF UNDESIRABLE WATER

Type of waler? Depth of strata

Was a chemical analysis made? 0 'fee No

12) PACKERS: t)(1 Type Depth

i hereby osrihty that bile wsi was drilled by me (or under my supervIsion) and that each and all of the statements herein are true
tit failUre Di complete Items I tItru 15 wIll reeritln the log(s) being returned b' completion end resubrvtibe.

OMPANY NAME b' C- WELL DRiLLER'S LICENSE NO.
(Type or print)

Di the best of my knowledge

rd'J 3

and belIef. I understand

AC' S

;Igned)________________
(City)

Salle)
(Z)

.WD-012 (Rev. 05-18-90)
TEXAS WATER COMMISSION COPY

I

I

1

1

I

1' (Unsed
WFDrlIIer)

lease attach electric log, chemical analysis, end other pertinent Information, If available. For TWC use only: Wet No. _______ Locatedon ,,

(Registered OrTher Trainee)



IN*ljInsl oppy by cuolhsd mill te: Texas Waler Commission, P.O. Box 13017, Austin, Tm. 71711

ATTVON OW: Cstatty State of Texas Wat.r Wall Drillers Board

m*d.p. Aice an flaveres SIde WELL REPORT Austin, T.xas 71711

OWNER ( ADDRESS f - - I -

(Name) (Sireet or RFD) (City) (Sale) (Zip)

2) LOCATION OF WELL: 6- O4 -0/14County ii1Av , • miles Ii direction from
(NE. SW, etc.) (Town)

Driller must complete Ihe Iigsl d.salptlon below with distance and direction from two lnteming section or survey Nnes. or he must locate end Identify the well on an ofildal
Ouajler. or I-WV-Scale T.x.s County General Highway Itep and attach the map b this lorm.

0 LEGAL DESCRIPTION:

Section No. Block No. Township Abstract No. Survey Name
Die twice and direction from two Intersecting section or survey lines

SEE ATTACHED MAP

1 3) TYPE CF WORK (Chick):

Nsw Well Doiep.*
0 Raco.dtig DPkagglng

4) PROPOSEDUSE (Check): 5) DRILLING METHOD (Chick): 0 DrIven
0 cCic 0 Indusetal (3Nooltc,- 0 Pubic Supply 0 PAid Retary 0 Ak HInIfli( 0 JiBed Q BOred

0 kdgsicn DT.st Well 0 kisi DDe-Watering 0 AIr Rets.y 0 Cable Tool 0 Other______
I 6) WELL LOG:

Date Oslulig:

S*led — -'- 191
compisis.ti C' / - .L

DIAMETER OF HOLE 7) BOREHOLE COMPLETION:

0 Cin I-Idle 0 StralOfi Wall 0 Underreamed

GraveI Padied 0 Other
If Gravel Packed give Interval . . . from /. ft. lo - ft.

Die. (In.) From (IL) To (IL)

'-)A Surface là ,

From (ft.) To (IL) Description and color of lonnellon material 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:

• -.
- Ola.

(In.)
or

Used

Steel, Plastic, etc.
Pert., Slotted, etc.
Screen Mtg.,If commerdai

Setting (IL) Gage
Casting
ScreenFrom To: •- •

I ._..JI_j_), (#,.. ,.././ ,) ,• /,
'ST' - I'••.I '' ..—— ..A._ — - '' —

'1. — '•t. '-,'- '. -. — —

-

—
B) CEMENTING DATA (Rule 287.44(1)J

Cemented from . fib No. of Sacks Used

No.ofSacksilsed
lilethod used

' - - . - -

cement.y 7-• . rii. j—. . r.-
(Us rveie side !lrecess&'y)

13) TYPE PUMP: •1 "
o TurbIne 0 Jet 0 SubmersIble 0 C)linder
o Oth.r___________________________________
Depth te pump bowls. c1Indsr, Jet, etc..

10) SURFACE COMPLETiON

S9iClflid Surface Slab Installed [Rule 287.44(2XA)J

0 Spedhled Steel Sleeve lnsled (Rule 287.44(3XA)1

0 Pltiess Adapter Used (Rule 287.44(3XB)J
0 Approved Alternative Procedure Used [Rule 287.71

11) WATER LEVEL: i'

Static level ft. below iei,ti surface Date

Aneslen Sow gpm. Date

14) WELL TESTS: '-

TypeTest 0 Pump 0 BaIler 0Jetted 0 Estimated
Yield: gpmwlth fidrawdownafier hrs.

15) WATER QUALITY:

Did you knowingly pin.ae any caste which contained undesIrable
constituents?

o vs. (3*io If yes, submit RE PORT OF UNDESIRABLE WATER

Type ci waler? Depth of strata

Was a chemical artaly.ls made? 0 Yes (No

12) PACKERS: . Type Depth

ereby certify that this well was drilled by me (or under my supervisIon) and that each and all of Vie statements herein are true b the best of my knowledge and ballet I understand
that falIur te complete Items I Vini 15 will result In the log(s) being returned for completion and rasubmltW.

OMPANY NAME I i. i .) ,.rj - WELL DRILLER'S LICENSE PlO. ______

AD'S
7

(S;eet or RFt4

.-':-. •,

l black k.

(Type or ph)

(Lhnsed We Driller)

'WD-012 (Asv. 05-16-90)
TEXAS WATER COMMISSION COPY

(State)

Please attach electrIc log. chemIcal analysis, and other pertinent Information, If available. For TWC use Only: Well No. _______ Located on map

(Zip)

(Registered Driller Trainee)



FINAL PAGE
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FINAL PAGE


